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BAOONA'S FOBTABLE ASTBONOHICAL, UAGNETIC, 
AND UETEOBOLOOICAL OBSEBVAIOBY. 

Our correspondent at the Turin Exbibition recently called 
attention to Mr. Ragona's portable observatory, which per- 
mits of making observations upon terrestrial magnetism 
with as much facility in the field as in a permanent observa- 
tory. We give an engraving of this apparatus, along with 
a few details concerning the different parts thereof. 

In the front part of the apparatus there is a theodolite for 
astronomical observations, for the determination of the in- 
strumental azimuth of the magnetic needle, and for the 
measurement of deflections and of the duration of oscilla- 
tions. The method of determining the absolute magnetic 



the needle is at rest, and then levels upon the vertical line 
of the cross projected upon a blue field. But in his appara- 
tus observations can be made, even when the needle has a 
strong oscillatory motion. To this end, there is a small 
mirror, perpendicular to the direction of the needle, ar- 
ranged upon the latter's mounting. The image of a scale 
graduated in millimeters (a scale which is found upon the 
support of the theodolite) is seen reflected upon the mirror, 
and the leveling is done upon the mean of the extreme ex- 
cursions of the cross. The upper part of the compass car- 
ries an apparatus for torsion observations. Moreover, the 
compass is provided with an aiTangement which permits, 
each time, of suppressing the observations upon the torsion 



division of the second rod, can carry the value of the abso- 
lute declination to any instant whatever of the day or night. 
The secondtelescope permits of observations upon variations 
with a precision nearly double that that can be obtained with, 
the first, which is merely designed for leveling the cross. 

The determination of the declination needle's variation is"a 
point upon which Mr. Ragona has particularly dwelt. In 
fact, he has discovered some very interesting laws, which he 
made known to the Meteorological Section of the Rouen 
meeting of the French Association for the Advancement of 
Sciences (1883). A large sized tablet containing diagrams 
relative to these laws is now at the Turin Exhibition, in the 
same compartment with the portable observatory. 




RAGONA'S POBIABLE ASTRONOMICAL, MAGNETIC, AND METEOROLOGICAL OBSERVATORT. 



declination is one of Mr. Ragona's own invention. It is en- 
tirely independent of a knowledge of the hour and of the 
latitude of the place of observation. Mr. Ragona has given 
the mathematical formulas that permit of determining the 
absolute declination, when the instrumental azimuth of the 
needle is known, by the aid of the height of the instru- 
mental azimuth of the needle, and by aid of the height of 
three of the fundamental stars of the ephemeris. We must 
refer those who are curious to search into these details 
to Mr. Ragona's memoir entitled, " Determinazione della de- 
clinazione magnetica in viaggio,'' and to the " Repertorium 
fur experimental Physik", von Dr. Ph. Carl, vol. xvii. 

In the central part of the apparatus there is a declination 
compass, which is also of Mr. Ragona's invention. The 
needle is a small steel tube, which carries at the front ex- 
tremity a cross engraved upon a very thin plate of glass. The 
needle is susceptible of two different suspensions for observa- 
tions, and the passage from one to the other may be readily 
effected. One of these arrangements is a suspension from a 
very slender thread, without torsion, and the other is a rest- 
ing upon a small plane of agate by means of a very fine steel 
point. As the observations have to be made at night, the 
compass carries a lantern provided with a blue light. For 
making his declination observations, Mr. Ragona waits until 



of the thread. The operation is performed once, at the be- 
ginning of the voyage, and before starting thereon. In fact, 
the thread is not only fastened above, but also below (on a 
voyage), so that it is firmly held and can no longer get out 
of order unless the apparatus be broken. 

The needle of Mr. Ragona's compass carries a second mir- 
ror, almost perpendicular to the other, which is ob- 
served with a second telescope, and which reflects the di- 
visions of a second leveling rod. This second telescope and 
second rod (a scale divided into millimeters) are upon a late- 
ral support to the right of the observer, who has his eye to 
the telescope of the theodolite, and the support is capable of 
revolving upon its plane by means of a peculiar arrangement 
of its base. This lateral apparatus is very easily maneuvered, 
and is perfectly adapted for determining the variations of 
declination, and also for ascertaining its absolute value at 
any instant whatever during the entire duration of the ex- 
posure of the apparatus in the same place, without having 
need of making observations every time upon the absolute 
magnetic declination. In fact, the observer of the second 
telescope, having noted the division of the second leveling 
rod that corresponds to the moment at which the observer of 
the theodolite telescope has determined the absolute de- 
clination, and knowing the expression iu arcs of the unit of 



The determination of inclination is effected by means of 
an apparatus analogous to those already known ; but, as the 
operations of reversing the needle and magnetization in the 
opposite direction are delicate ones, and the excessivelj' deli- 
cate axis may not be true, Mr. Ragona adds to his apparatus 
a lever that permits not only of reversing the needle, but 
also of placing it in the .interior of a bobbin fixed to the 
lower part. The magnetization in opposite direction is ef- 
fected by means of a pile of two elements and a commuta- 
tor, without there being any necessity of causing the needle 
to leave the interior of the apparatus, and in avoiding the 
danger of twisting the needle and dulling its axis. The re- 
versals of the needle and its magnetization in opposite di- 
rection are effected with the greatest facility by means of 
the lever and a corresponding rack. The inclination appa- 
ratus is placed upon a lateral support to the left of the ob- 
server, who has his eye to the telescope of the theodolite, 
and in the same line (perpendicular to that of the magnetic 
meridian) in which stands to the right the lateral support 
for the variation apparatus. 

The determination of the horizontal intensity is effected 
by means of an apparatus that permits of employing the 
Gauss method, which Mr. Ragona has modified and im- 
proved. In order that it shall succeed, it is necessary to 
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carry the disturbing magnet to two positions that are Bym- 
metrical with respect to the magnetic meridian and to the 
center of rotation of Ibe compass needle, and in the same 
horizontal plane. In order to fulfill these conditions in a 
simple manner, Mr. Ragona uses the following precautions: 
He assures himself, by means of a small telescope and level- 
ing rod, that the two copper rods divided into centimeters 
(one of them to the right and the other to the left of the com- 
pass) are well in a line with each other. The bar to the right 
that carries the scale is provided with an adjusting screw, 
which permits of establishing aa exact coincidence. He 
assures himself of the horizoutalily of the rods by means 
of a level — the slight motions necessary for this purpose be- 
ing executed by an adjusting screw; he makes sure of the 
perfect equidistance of the marks corresponding to the right 
and left, by means of a carriage which serves as a gauge 
and which he carries successively to each side; and, finally, 
he assurer himself of the perfect perpendicularity of the line 
of the two copper rods relatively to the magnetic meridian, 
by means of a small apparatus which consists of two circu- 
lar plates, each containing a very small aperture. The axis 
of the compass needle should be in the direction of these 
apertures. In order to obtain such a coincidence, there is a 
special adjusting screw that permits of giving each instru- 
ment a proper rotary motion around its axis. 

In the central part of the apparatus, and behind the com- 
pass-support, there is a square column designed for holding 
the tent when the apparatus is set up in the field. The same 
column is designed to support the posterior part of the 
apparatus (which is also covered in the field by a special 
tent), in which the meteorological instruments are exposed. 
The portable observatory, as regards these latter, includes 
only those of which the observation is useful and possible, 
taking into consideration the duration of the exhibition and 
the conformation of the apparatus. We find therein the 
Fort in barometer, the dry and wet thermometer, with the 
ventilation apparatus moved by clockwork, such as is em- 
ployed in Italy. This apparatus "is much more practical 
than that which sets in motion the thermometer itself. To 
these instruments it is important to add the maximum ther- 
mometer, the minimum thermometer, and the weather cock. 

This movable observatory when taken apart occupies but 
little space. On the road it is inclosed in a cart of peculiar 
form that one man can easily push before him, and to which, 
for long excursions, a horse is harnessed. In mounting the 
apparatus in the field the theodolite is placed to the southof 
the compass in such a way that the theodolite, the compass, 
and the square column are in the line of the magnetic meri- 
dian, and the two apparatus for inclinations and variations 
in a line perpendicular to the latter. — La Lumiere Elecirique. 
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The Heating Power of Oas. 

M. Lefebvre, engineer to the Paris Gas Company, has 
recently been lecturing at Rouen upon heating by coal gas. 
Among other things, the lecturer explained to his audience 
the characteristics and performances of atmospheric as com- 
pared with lighting burners. Theoretically, with the ga? 
under examination, 16 liters would raise a liter of water from 
freezing to boiling point. With a common steatite fish tail 
burner the mean of 26 experiments conducted by M. Lefeb- 
vre showed a practical consumption of 31'844 liters of gas 
to perform the same work. An atmospheric burner, com- 
posed of a vertical copper tube provided with a copper 
mushroom top, pierced with lateral holes, gave 39 'GO lil.ers 
as the mean of 13 experiments. By diminishing the air 
supply, the consumption of gas in the same burner was re- 
duced to 35'33 liters. By means of a gasholder in which 
were made successively mixtures of 10, 15, 80, 25, and 30 
per cent of air with the same gas, the calorific effect of the 
various mixtures of air and gas was shown as follows: 

PercentagB of air 0-0 iO 15 20 25 30 

Gaa consumption 31-84 37-40 39-20 40-40 45-60 48-00 

Going on from this point, M. Lefebvre showed the effect of 
adding hydrogen to gas. Having first determined the calo- 
rific power of a given burner with the normal gas to be 
3205, the lecturer successively added hydrogen in progress- 
ive increments of 10 per cent up to 60 per cent. The addi- 
tion of the first 10 per cent of hydrogen lowered the effici- 
ency of the burner — i. «., increased the consumption of gas 
to perform the same work — from 32 05 to 34-40, and the 
figures corresponding to the higher increments of hydrogen 
are 36-80, 37-56, 40 24, 42-40, and 44-52. Thus it was shown 
that the more hydrogen is contained in acoal gas, the poorer 
Is its heating effect. On the other hand, progressive addi- 
tions of bicarbureted hydrogen (C4H4) resulted in a notable 
reduction of the bulk of gas consumed by the burner. The 
object of these tests was to expose the illusions as to the 
supply of " heating gas of low illuminating but high fuel 
value " fostered by partisans of water gas schemes. 



Accident at tbe Mersey Tunnel Works. 

An alarming occurrence lately took place in Birkenhead 
In connection with the Mersey Tunnel Works. A consider- 
able portion of the roadway in Hamilton Street, under which 
the tunnel is bored, collapsed without the slightest warning 
just after a tramcar and a cab had passed over the place. A 
gang of men were employed below, but fortunately none 
suffered any injury. It is staled that an extensive bed of 
quicklime which lies near the tunnel works has been the 
cause of the collapse. lu consequence of the accident, tram- 
way and other vehicular traffic through the principal street 
in the towa is euspended. 
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BUFVS FOBIEB, FOUNDEB OF THE SCIENTIFIC 
AHEBICAN. 

Rufus Porter, the original founder of tbe Scientific 
American, died recently at New Haven, Conn., in the 93d 
year of his age. Up to within thi-ee days of his decease bis 
health was good, he was in the full possession of his facul- 
ties, and enjoyed considerable bodily vigor. He succumbed 
to a severe attack of diarrhcea. He was born at West Box- 
ford, Mass., on the 1st of May, 1793. He was a remaikable 
natural genius. He showed a taste for mechanics while in 
the cradle; was in school learning Noah Webster's spelling 
book at the age ot four; spent six months at Fryburg Acad- 
emy when twelve years old; beyond this he had no educa- 
tional advantages. By tliis time he had become quite an 
adept in llie making of all sorts of mechanism, such as water 
wheels, windmills, latbes, etc. He was also something of a 
musician ; he played the fife and the violin, and wrote poetry. 
In 1807 his family concluded it would be best for him not to 
fiddle any longer with life, bnt to settle down to something 
solid and useful, in short, become a shoemaker, like his 
elder brother. So, in 1807 he walked from Portland to West 
Boxford, 106 miles, and iindertook the honest calling of the 
cobbler. But it was soon seen that he was not cut out for 
that species of industry; be gave it up, went back to Port- 
land, played fife for military companies and tbe violin for 
dancing parties until 1810, when at tbe age of 18 be was 
apprenticed to a house painter, including sign painting, and 
he soon became proficient in the business. Tbe breaking 
out of the war with Great Britain in 1812 gavehim constant 
occupation in painting gun boats; also as fifer to the Port- 
land Light Infantry. 

In 1813 he painted sleighs at Denmark, Me.; beat the 
drum for the soldiers, taught others to do the same, and 
wrote a book on the art of drumming. Tbis probably was 
his first book publication. In 1814 be was enrolled in tlie 
militia for the defense of tbe country, and was for several 
months in actual service; after this he taught school at Bald- 
win, married at Portland, taught at Waterford, made wind 
grist mills at Portland, painted in Boston, the same on 
through New York and New Jersey to Baltimore and 
Alexandria Va. A peculiarity which bedeveloped about this 
time, and which continued through life, was a fiequeni. 
change of place and occupation. Although be might be 
doing well at the business which for the time engaged his 
attention, he would sell out and abandon it tlie moment a 
new idea came into his mind. He could not hold fast 
to one thing or to one place for any considei-able length of 
time. His brain was an overflowing fountain of new ideas 
and active projects. One of his most profitable businesses 
at this time was portiait painting. At Alexandria, in 1830, 
he made a camera obscura — a dark box fitted with a lens 
and mirror and containing a place for a sheet of 
paper. 

With the lens placed in front of the sitter the image was 
focused on tbe paper, and he was enabled very rapidly to 
sketch the outlines of his subject with correctness, and to 
pioduce a satisfactory portrait in fifteen mirutes, for which 
his customers readily paid a dollar. He adorned bis camera 
box with bright colors, bought a light handcart for loco- 
motion, planted a flag on his vehicle, and with tliis attractive 
establishment started on foot for Hariisonburg Hot Springs. 
He was welcomed in every town and village, bis little show 
attracted attention, and his portraits were greatly in de- 
mand. He did very well in a pecuniary sense; but he was 
possessed with the desire of finding a substance tliatwas 
capable of yielding perpetual heat. He was certain lie 
could do wonders if he could make this discovery. It would 
be for him the lamp of Aladdin. Arrived at the Hot Springs 
he bored the earth with an auger having a five foot shank, 
in searcb of his hot substance, but found nothing more tbun 
a hydrate of lime; and much to his regret was obliged to 
resume portrait painting and trudge behind his gay 
camera and cart. Northward be wends his way, piiinting 
portraits from village to village, and at odd hours inventing 
mechanisms of various kinds. 

He invented a revolving almanac, and suddenly stopped 
painting to make and introduce it, which be did with con- 
siderable profit and success; but at the moment when atten- 
tion was needed for this new enterprise, a sudden and violent 
ambition seized him to make a twin boat to be propelled by 
horse power, and to run on the Connecticut River. Tbis 
project brought him, in 1823, to Hartford, Conn. But noth- 
ing came of it; and he took up his old profession again of 
portrait painting, traveling once more from town to village 
with camera, cart, flag, and now accompanied by " Joe," a 
lad, a relative. In tbe course of bis wanderings he 
spent some time in New York painting portraits as usual. 
One morning he was out strolling with Joe, when he saw 
some people who were about to start in tbe stage for Phila- 
delphia. An impulse instantly seized bim to go along. So 
he joined the party, directing Joe to get tbe camera and send 
it by next stage. But the box failed to come, and he was 
obliged to foot it back to New York, earning his meals 
by cutting people's portraits out of paper with scissors. 

In 1824 he adopted the profession ot landscape painter. 
That is to say, he painted landscapes on the walls of dwell- 
ing houses, public buildings, halls, etc., as a substitute for 
ornamental papers. His work was greatly admired, and 
proved profitable. He went from town to town on tbis 
business, carrying his apparatus on a band cart. In the 
midst of his prosperity another boat fever came over him. 
He dropped everything and built a horse flat boat, 35 feet 
long, with cabin. He worked the boat on the Connecticut 
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River for a few weeks, sold it for a song, and returned to 
portrait painting. 

In 1825, at Billerica, Mass., he invented a successful cord 
making machine. He also wrote a book entitled " Curious 
Arts," which had a good sale; but his lack of business hab- 
its and inability to continue long at one thing or in one 
place caused the loss of these enterprises and his return to 
portrait and landscape painting. From this time on to 1840 
he figures very often as an inventor, producing among othpr 
things a wonderful clock, a steam carriage, a portable horse 
power, a corn sheller, churn, washing machine, signal tele- 
graph, fire alarm, and numbers of other inventions. For 
shares in some of these he received small sums. The mak- 
ing and selling of his inventions alternated with his paint- 
ing, in the manner we have before described. 

In 1840, in New York, he was offered an interest in a 
newspaper called the New York Mechanic, and at once de- 
cided to become an editor. Hs made it ostensibly a scienti- 
fic newspaper, the first of its kind in the country. In the 
folio wing year he changed the title to the American Mechanic. 
The paper prospered; the office was removed to Boston; but 
now his attention was as usual suddenly diverted to some- 
thing else, and in a few months' time the publication was 
stopped. He next learned the then new art of electroplating, 
and did profitable work. About this lime, 1844, the religi- 
ous mania of the Millerite people struck him, and he was 
among the most ardent believers who hourly expected the 
second advent of the Messiah. He now invented a revolv- 
ing rifle, which he subsequently sold for one hundred dol- 
lars to Col. Colt; he also invented a box machine, but some- 
how lost it. 

In 1845 he was again in New York, doing electroplating. 
Here he wrote a prospectus for a new paper, which he 
entitled the Scientific American, and began its issue 
weekly, with a cash capital of one hundred dollars, and 
contemplated indebtedness for a few hundreds more. The 
first number of the Scientific American bears date August 
28, 1845. 

The typography of the new paper was poor, but was the 
best the author could afford. The prospectus stated in very 
clear terms the intended scope and nature of the work ; and 
the Scientific American of to-day is conducted substan- 
tially upon the plan originally marked out by its founder. 
He did not, however, continue long in charge of the publica- 
tion. After running it for six months, the desire and neces- 
sity for a change came over him, and he decided to stop the 
issue and return to New England. At this juncture, just 
before the last number or two were to be published, he glad- 
ly arranged with the present proprietors, then very young 
men, to continue the publication, and on receipt of a very 
satisfactory compensation he transferred to them all his inter- 
ests, consisting of the title, a subscription list of about two 
hundred names, some old types, and cuts. The first half cen- 
tury of Mr. Porter's life practically closed with the founda- 
tion of the Scientific American. 

During the remaining half century, nearly, of his life, he 
was chiefly occupied with his inventions, and moved from 
place to place, but did not so often recur to his old profes- 
sion of portrait painting. He was now very prolific with 
inventions. The moment a new thing occurred to him, he 
made a drawing and description and sold the whole or a 
share for a small sum ; and then worked out some other idea, 
to be sold in the same manner. The mere catalogue of his 
inventions would be tedious. Among them were a flying 
ship, an air blower, punching press, trip hammer, pocket 
lamp, pocket chair, fog whistle, wire cutter, eugine lathe, 
clothes drier, grain weigher, camera obscura, spring pistol, 
engine cut off, balanced valve, revolvidal boat, rotary plow, 
reaction wind wheel, portable house, paint mill, water 
lifter, odometer, thermo engine, rotary engine, and scores 
of other inventions. During this period of his life he also 
did some business as a writer of patent specifications for 
inventors. This brief sketch will perhaps give some idea of 
the wonderful fertility of his genius. He possessed in a 
high degree the gift of contentment. He cared little for 
place or outward surroundings. So long as he was at liberty 
to do whatever happened to come into his head, he was per- 
fectly happy. Few men comparatively have lived so long 
as Rufus Porter; fewer still have studied out and produced 
so vast a variety of useful inventions. But the moat cele- 
brated of all his works was that done on the memorable day 
in 1845, when with a flash of his peculiar genius he wrote 
out the prospectus and commenced the establishment 
of the Scientific American. This title, we think, was 
one of the most felicitous ever given to a periodical; and 
so long as it endures the memory of Rufus Porter, its origin- 
ator, will be held in grateful remembrance. 



MECHANICS IN EDUCATION. 

Seeing and feeling are two senses which are more import- 
ant in aiding to a knowledge of our surroundings than any 
others, and yet their education is generally neglected until 
the possessor begins to learn something of mechanics. By 
mechanics in this connection is intended any attempt to con- 
trive, put together, manufacture, or change by manipula- 
tion, so that a woman who contrives and fashions a dress 
out of the unformed and plain material may be a mechanic. 
The use of mechanical tools cannot be begun too early in 
life, whether the pupil is to be a practical mechanic or to 
follow some other calling — there are few vocations that do 
not demand for success some practical knowledge of me- 
chanics. " The whittling Yankees " possibly owe much of 
their undisputed position as inventors and good mechanics 



to the habit of using a pocket knife. A very prominent in- 
ventor and superior mechanic recently remarked that the 
bent of his taste as a mechanic was undoubtedly given by 
his schoolmaster, who was a carpenter and joiner, and who 
worked at his trade in summer and taught the district school 
in winter. If a boy did not possess a foot rule, he made one 
for him from a shingle, or constructed an inch scale. The 
foot rule and a pocket knife he considered necessary to a 
schoolboy's outfit, and he encouraged his pupils to estimate 
dimensions b}' the eye and then verify them by measure- 
ment. Wind 'wheels and water mills were parts of the peda- 
gogue's training, and the click-ciack of one or the other 
could be heard all about the school house and on the borders 
of the brook in an adjoining field. Vanes cut from pine 
boards, toy ships, bird houses, bows and arrows, pudding 
sticks, and most of the toys used by boys forty years ago 
were made by the schoolmaster's boys under his direction. 
To-day, besides the prolific inventor named, there are one su- 
perintendent of a railroad company, one bridge builder, one 
superintendent of a large manufactory, and two architects 
to be counted from memory who probably received their 
bent for mechanics from the carpenter schoolmaster. 

All these lead lives of usefulness — they are producers, 
adding to the wealth and comfort of the country and the 
people; and nothing in their observation education makes 
them less valuable as members of society. One of our most 
distinguished pulpit orators was a blacksmith, and many men 
who are noted for their eminence in literature, divinity, law, 
medicine, and as educators have had a mechanical train- 
ing. 

< < ■ I » 

THE FBOBELMATIC PLANET NEITH. 

It is not impossible that a new planet has been discovered, 
a very small member of the solar system, revolving outside 
of the orbit of Venus, and near her domain. M. Houzeau, 
the Director of the new observatory at Brussels, an astrono- 
mer and writer of renown, contributes to the columns of 
Giel ei Terre an article on the subject that will awaken a 
widespread Interest, not only from the ingenious theory it 




A drawing of Venus, with the tiriglit point on ier dials as seen by M. 
Stu yyaert on the 3d of February, 1884. 

presents, but also will be entitled to careful consideration as 
coming from the pen of a distinguished man of science. 

There was formerly a general belief that our fair neighbor 
was, like the earth, accompanied by a satellite, and one of 
the first objects looked for, after the invention of the tele- 
scope, was the moon of Venus. 

Seven times at least since that important event, a small 
object has been seen near Venus, presenting a similar phase, 
and bearing evidence of being a satellite of the bright planet. 
The first observation was made in l'i'40, and the last in 1764. 
During the 120 years that have passed since, though diligent 
search has been unremitting, no vestige of the mythical 
moon has been found. 

It is easy to say that the observers were deceived, and that 
the visionary moon was a " ghost " due to the imperfection 
of the instiuments then in use. But the observations were 
made, two of them, certainly, by the renowned Cassini, and 
the others by practiced astronomers who would be as little 
likely to be deceived in the reality of what they saw as 
Galileo was when he detected the moons of Jupiter or the 
phases of Venus. 

More than a century has now elapsed without a passing 
glimpse of the supposed satellite, and the probability of its 
existence grows fainter as the years roll on, though the hope 
of eventually picking up the celestial will o' the wisp has 
never been entirely abandoned by zealous astronomers. 
There the case rests. Astronomers whose opinions are 
most worthy of weight discredit the earlier observations, 
while other members of the fraternity still trust that at some 
time not far distant a tiny point of light maybe seen follow- 
ing in the wake of the most brilliant star that adorns the 
heavens. 

M. Houzeau has revived the theme by the presentation of 
a curious and somewhat startling theory upon the following 
basis: A planet revolves around the sun, outside of Venus 
and near to her. It is very small in dimensions, and is pos- 
sibly an escaped satellite. Neith is the name given to the 
little planet, in honor of the mysterious goddess Sais, whose 
veil no mortal has raised. 

These assumptions are the result of a critical examination 
of the recorded data of six appearances of the supposed sat- 



ellite. The shortest interval between any two appearances 
is 2 90 years. Taking this as the duration of the period be- 
tween the nearest approach of the two bodies, the Belgian 
astronomer finds the longer intervals to be almost exact 
multiples of this number, and the consequent duration of 
the periods to correspond very nearly, the average being 
2-96 years. 

Therefore two bodies, the one relatively large, the other 
small, are found side by side iit fixed intervals. As 
they are not seen between these intervals, the smaller 
cannot be a satellite, but the orbits are near each 
other in their whole extent, for conjunctions have been ob- 
served in diflferent parts of the orbit of Venus, beyond, and 
on this side, on the east, and on the west of the sun. Hence 
Venus and Neilh move in concentric orbits, near each other, 
and are in apparent conjunction in 2 '96 years, or about 
1,080 days. 

As Venus revolves around the sun in 225 days, she makes 
4 revolutions -\- 290° in 1,080 days. If we assume that in 
this time Neilh makes 3 revolutions + 290°, Neith will then 
revolve around the sun 283 days; her mean distance from 
the sun, that of the earth being 1, will be 0"84, and her 
greatest elongation will be 57°. 

This result leads to a still more remarkable coincidence, 
for 5 revolutions of Venus — 1,125 days — nearly equal 4 revo- 
lutions of Neith — 1,182 days. The time approximates, at 
least, to the interval fromconjunction to conjunction, or 1,080 
days, the figures harmonizing within the limits of the errors 
of the numbers used, and the results of the perturbations 
that the smaller planet must receive from the larger. 

There is one more point in this curious combination. M. 
Houzeau found that 40 or 41 periods of 2 96 j-ears had 
elapsed since 1764, the last recorded appearance of the two 
bodies, and that a conjunction was due about February, 
1884. After these calculations were made an event occurred 
of which he knew nothing at the time, though it must have 
been as welcome as it was unexpected. 

On the 3d of February, at 6 o'clock in the evening, M. 
Stuyvaert, of the Brussels Observatory, observed on the disk 
of Venus, near the illumined border, an extremely biilliant 
point, that recalled the aspect of the satellites of Jupiter as 
they transit the planet. The interest of this observation is 
increased by another made a few days later, on the 12tli of 
the san)e month, at 8 o'clock in the evening. M. Niesten 
then saw, a lit lie south of Venus, a small star that seemed 
to be composed of a nucleus and a very faint nebulosits'. He 
looked in vain for the star on the succeeding evenings. Has 
Neith, the problematic planet, deigned to reappear after an 
absence of more than a century? 

M. Houzeau gives in these calculations the results of his 
observations. He calls them "conjectural reflections," in- 
terwoven with singular coincidences thatappear when taken 
together to pass beyond the bounds of mere chance. He 
makes no effort to explain the reason for the long-continued 
disappearance of the supposed satellite. Neither does he 
seem to discern that his figures make Neith almost as near 
to the earth as she ia to Venus, and greatly complicate the 
perturbations to which the little wanderer is subjected. He 
simply throws out his theory as a study, and earnestly 
solicits observers to multiply researches, and explore day by 
day the disk of Venus and her surroundings. 

If the moon were removed farther from the earth, and 
placed at a given moment in opposition , she would no longer 
revolve around our globe, but would, like the earth, revolve 
around the sun. This condition of affairs may have pre- 
vailed on Venus, and Neith may be an escaped satellite re- 
moved beyond her power of attraction, and henceforth, like 
her primary, revolving around the sun. 

The illustration is from Ceil et Terre. 



Patents Industrially Classified. 

A table prepared by Commissioner Butterworlh shows 
that of the nearly 300,000 patents issued by the Government, 
the various lines of machinery and industries have received 
the following number: 



No. Patents. 

Applications of eleciricity 5,873 

Artesian wells 500 

Beds 2,150 

Boots and shoeij B,060 

Bread and cracker machinery, 440 

Chairs 1,580 

Corset patterns 969 

Dairy utensils 2,429 

Fences 2,888 

Fire engines 567 

Fire escapes 884 

Harvesters 6, 606 

Lamps and gas fixtures 5.254 

Laundry utensils 4,993 

Machines for knitting. 754 



No. Patents. 

Metaling 3,814 

Metal working machines 10,203 

Metliodsof tanning hides 1,819 

Mills and thrashing 6,740 

Nut. and boll locks 734 

Plows 6,889 

Pumps 3,156 

Railways 8,508 

Railway cars. 3,505 

Seeders and planters 3,568 

Steam engines 5,111 

Stoves and furnaces 8,238 

Vegetable cutters 4Bo 

Water distributers. . 3,719 

Wearing apparel^. 2,417 



These aggregate 104,217, or a little over one-third of the 
entire number of patents issued. 

■ i^ < » > »i — 

Hydraulic Pumping. 

At the Dahlbusch colliery, Gelsenkirchen, Germany, a 
Korting ejector is used for lifting 125 liters of water a mi- 
nute from a new level started 30 meters below the deepest 
force pump. The peculiarity of the arrangement is, that 
water under pressure is used instead of steam. The appara- 
tus is mounted in the shaft, and is connected with the dis- 
charge pipe of the lowest force pump by a 39 millimeter 
pipe. The ejector has a 134 millimeter discharge pipe lead- 
ing to the pump tank 30 meters above it. When using from 
60 to 90 liters of water under a pressure of 14 atmospheres, 
the apparatus will lift 370 liters of water. 
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OBAIN CBUSHEB AND DISINTEGBATOB. 

The machine herewith illustrated thoroughly crushes and 
reduces the grain before it goes to the millstones, thereby 
making tlie work of the stones very light and materially de- 
creasing the wear. The upper and lower sets o£ crushing 
rollers are mounted in bearings attached to the end plutes 
by bolts; the upper set being made with spiral corrugations 
to cause the grain to feed more freely, and the lower set be- 
ing smooth. The bearings of one roller of each set are ad- 
justable by means of set screws, so that they can be spaced 
so as to crush the grain coarse or fine, as desired. The 
cylinder carrying the blades is revolved rapidly, the blades 
passing between the ribs or bars of a diaphragm above the 
blades, thus disintegrating the crushed grain after it has 
passed through the upper rollers. An inclined apron, placed in 




JONES' GBAIN CBUSHEB AND DISINTEGBATOB. 



grooves in the end plates, rests in front of the blades to con- 
duct the grain to the center. A pipe conveys the grain to 
the hopper, and elevator boxes take the crushed grain from 
the bottom of the machine up to bins, from which it is dis- 
tributed to the millstones. 

A mill superintendent who has used one of these crushers 
states that with one of these machines and two sets of 
stones, all using thirty-five horse power, fully as much 
meal can be made per day as with three sets of stones using 
forty-five horse power. By using the machine on wheat, in 
connection with burrs, about one-fourth more flour per day 
can be made with the same use of power, and a larger per- 
centage of high grade flour than with stones alone. The 
meal is not heated by this as by the old process, and is of a 
more uniform and better quality. The machine is also used 
for preparing grain for stock food. 

For further particulars the patentee, Mr. J. A. Jones, of 
Raleigh, N. C, may be addressed. 

»i » > » 



The Radlacliig Vower of metals. 

M. Walter Meunier has, according to the Sevue Indus- 
irielle, been experimenting on the comparative loss of heat 
from cast iron, wrought iron, and copper tubes. The ex- 
periments were carried out in a room having a uniform 
temperature, and were made simultaneously with the three 
materials in question. The tubes were all 2 '5 meters long, 
and 150 mm. in diameter, connected at one end with a steam 
supply, and at the other end with a worm condenser in 
water. Observations showed that the weight of water con- 
densed, per square meter of heating surface per hour, was. 



Railway Embankment Gardens. 

Whatever blessings we derive from our railways (and they 
are many), they certainly absorb something like 183 square 
miles, or 116,480 acres, of good land. There is always one 
and sometimes two sunny sides to railway embankments, 
and on these strawberries enough to supply the whole coun- 
try miglit be grown, besides such low growing fruit trees 
as gooseberries and currants, while, on the margins of cut- 
tings, cherries, plums, apples, and pears miglit be advan- 
tageously cultivate d. The waste land on the sides of the 
levels should be utilized for vegetables. How all this is to 
be profitably done is the difficulty. An infinitesimal por- 
tion of this scheme is now being carried out at country sta- 
tions and crossings. 
Nearly all railway men are gardeners, and all praise to 
them for the roses and hardy flowers in 
which their huts and houses are frequently 
embowered. Theygetland nearhomelrom 
their employers at little or no rent, and on 
that the off duty hours are spent. In a 
scheme for the conversion of railway banks 
into fruit gardens, directors and managers 
would have to be appealed to, and it wonld 
be necessary almost in the first instance to 
supplement each platelayer's gang of men 
by one who knew something about fruit 
tree management — one who could utilize 
his time when not fully occupied by rail- 
way duty (as is now done by platelayers in 
hedging and ditching) in attending to the 
fruit trees. It is not generally known that 
just as our coast is perambulated every 
night by coast guardsmen, so the whole 
16,000 miles which we have of railways, 
mostly consisting of double lines, are 
walked over each morning by platelayers. 
One or two garden inspectors would be 
required on each railway on somewhat the 
same scale as telegraph inspectors now 
are; these would have to superintend the 
laying out of nurseries on such suitable 
lands as are to be found on every line, 
and to direct the transport of the trees to 
the places required to be planted. After 
such a plan as that here sketched had been fairly started, 
the rest would be easy; replacements, pruning, and gather- 
ing the fruit would not be difficult. Fruit hampers might 
lie empty at the stations as meat hampers do now, and of 
never to-be claimed relumed empty packages there is no 
lack; these filled with fruit, a few basketfnls daily from 
each station, would soon so change the markets of our 
metropolis and large towns that the poor could eat and have 
to spare. — The Garden. 




SELF-OILING LOOSE PULLEY 

with naked pipes, 3'484 kilos for the cast iron, 3906 kilos 
for the wrought iron, and 2-816 kilos for the copper. The 
non-radiating power of copper, in comparison with iron is 
thus manifest. It is not stated, however, whether the pipes 
were all of equal thickness, and similarly polished, or left 
with their natural surfaces. It is to he understood, perhaps, 
that ideDtical conditions were, as far as possible, preserved. 



SELF-OILING LOOSE PULLEY. 

The pulley shown in the engraving — Fig. 1 being a per- 
spective view, and Fig. 2 an elevation with parts broken 
away to show the interior — is made with a central chamber 
for the reception of oil. It makes no connection whatever 
with the shaft. The hub of the pulley has a conical form, 
and upon these portions bearings are formed by the collars, 
which are fastened to the shaft in the usual manner by set 
screws. The oil being introduced into the chamber through 
the supply hole, which is af teiward closed by a screw, it is 
distributed by the rotary motion evenly around the periph- 
ery of the pulley, and is drawn by wicks through oil holes, 
A, at the lowest point of the bearing — point nearest the 
shaft. 

The oil works along to the outer point of the bearing, and 
is then thrown by the centrifugal force into annular drip 
cups, E, formed by annular projecting ring.=! on the outer 
surface of the oil chamber, through the return oil holes, of 
which there are several around the circumference of the drip 
cup, back into the oil chamber. The oil is then ready to 

make the circuit again, 
through the wicks, bear- 
ings, and return oil holes, 
and so on until it is worn 
out or becomes gummy; 
there is no appreciable 
waste. This pulley re- 
quires but little attention, 
there is no annoyance 
from dripping, and as the 
bearings are conical all 
wear can be taken up by 
setting the collars close to 
the pulley. It is simple 
in construction, and the 
bearing surface is about 
equal to that of a common 
pulley of the same size. 

The manufacturers, the 
Eureka Pulley Company, 
of 297 South Street, Bos- 
ton, Mass., had a pulley 
running ten hours a day for three and a half months, with 
one oiling, and there was scarcely any diminution of oil in the 
chamber. These pulleys will be shown in operation at the 
Charitable Mechanics' Fair, to be held in Boston this month. 

^ I » I » 

Ip you want to preserve your strength, work. If you 
prefer to be weak and feel tired, do nothing. 



Fun In a Horse. 

Rather a regulat series of interruptions occurred on the 
train due here on a Saturday morning from the West. When 
leaving Syracuse, a car laden with horses en route from the 
west to Saratoga was connected with tlje train. The train 
had scarcely got under way when the bell cord was jerked, 
and the engineer warned to stop. The brakes were shut 
down, and inquiry made along the train as to what was the 
matter. The trainmen all denied pulling the cord, and after 
an examination as to the cause, without result, the train 
got under way. Scarcely 500 yards had been gone over, 
however, before the bell cord was again pulled and the train 
brought to a stop. Another inquiry and examination along 
the line failed to reveal the cause, and another start was 
made, when, for a third time, the mysterious signal was 
sounded. This time another thorough investigation was 
made, which was equally fruitless. Once more was the 
train started up, and again the warning signal was sent to 
the engine. This time, when a stop was made, it was de- 
termined to ascertain whether any other than human agency 
was responsible for the signal, and the train was carefully 
gone over. When the car containing the horses was reach- 
ed, a jerking of the bell rope was noticeable, and on further 
examination it was found that one of the animals in the car, 
finding that the bell rope was within reach, had amused 
himself by seizing it with his teeth and jerking it to and 
fro. The mystery of the signals being thus satisfactorily 
explained, the bell rope was hitched up out of the animal's 
reach, and the train continued on its way. — Albany Journal. 

■ ^ < ■ > ^ 

DOOB AND GATE LATCH. 

At one end of a plate is a fork between the prongs of 
which is pivoted a lever which passes through a notch in 
the edges of the door, E, to which the jilate is secured. The 
lever is formed at each end with a finger plate, G G', and 
with a prong forming a shoulder; the hook prong, G, on 
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WOBUUTH'S DOOB AND GATE LATCH. 

the end of the lever inside the door projecting toward the 
free edge of the door, and the prong, G', projecting in the 
opposite direction. The inner end of the lever is pressed 
against the door frame by a spring in a casing, J, secured to 
the plate. On the door frame, K, is a shouldered catch, L, 
with which the prong, 6, engages to hold the door closed; 
and on the wall of the building is a catch with which the 
prong, G', engages to keep the door opened. By pressing 
upon the finger plate the door may be opened or closed as 
the case may be. The latch is fastened to the door by the 
same screws that secure the spring casing, and may be ap- 
plied on a right or left hand swinging door. Fig. 1 shows 
the door closed; Fig. 2 shows it partly opened. 

This invention has been patented by Mr. Charles Wor- 
muth, of Little Falls, N. Y. 



The Channel Tnnnel. 

A party of gentlemen, mainly connected with the Society 
of Arts, lately visited the Channel Tunnel works, accom- 
panied by Sir E. W. Wntkin, M.P., and by Mr. Myles Pen- 
ton, Mr. John Shaw, and Mr. Charles Sheath, of the South- 
eastern Railway Company. Among the visitors were the 
Duke of Buckingham and Chandos, Lord Alfred Churchill, 
SirF. Abel, Sir Robert Rawlinson, C.B., Sir Frederick 
Bramwell, Sir Joseph Bazalgette, Captain Douglas Galton, 
Admiral Sir E. Inglefield, Captain J. B. Eads, C.B., aiid 
Col. J. F. Donelly . The visitors were received by Mr. 
Francis Brady, C.E. , the engineer. They at once descended 
the shaft, in parties of five, by means of an iron cage, and 
were conveyed by a kind of tramway through the tunnel, 
the heading being distant about a mile and a quarter from 
the shaft. Mr. Brady explained the working of the Beau- 
mont cutting machine, the arrangements for ventilation, 
etc. Mr. Brady stated that if they were allowed to go on 
with the work they could easily join the French heading in 
about two years. The works on the French side are sus- 
pended. 
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TINSMITH'S BOLLEB. 

The two lower rollers are jourualed in boxes held ad- 
justably in blocks on a platform supported by legs. A U- 
shaped frame passes up through each block and the plat- 
form and through blocks held above the rollers, and upon 
tlie upper ends of the prongs nuts are screwed. A roller, K, 
is journaled in tlie upper blocks, which are pressed upward 
by springs colled around the prongs. Held loosely between 
the rollers is a mandrel, L, made either tapering or of a uni- 
form thickness, and provided at one end with a crank handle. 
When the mandrel is pressed down, it enters notches foimed 
in the center of the lower blocks. The bent frames are 
joined to levers, forming a treadle by which the roller, K, can 
be brought down. 

The piece of sheet metal, B, to form the tube is placed on 




The principle upon which the test is based is as follows: 
The boiling alkali converts the glucose into glucic and 
melassic acids, substances which oxidize rapidly. The 
cupric sulphate is then converted into cuprous sulphate, and 
this again is decomposed, forming a deposit of cuprous 
oxide. Of course it is only a rough test, because we are told 
that under normal conditions leather contains a trace of 
glucose; but if the test has been performed once or twice on 
good leather, any excess of glucose in other samples can 
easily be delected by the deeper color of the more copious 
deposit in the test tube. — American Tanner. 

^ I ■ I » •■ 

A Foot Fog Horn. 
A new fog horn, invented by Mr. Bryceson, has recently 
been tried on the Thames by the representatives of the Ad- 
miralty. It is in the form of a pump, and is 
worked by a strap fastened to the signalman's 
foot, and so worked as to produce short or long 
sounds, as required. The advantages of the in- 
vention are, the length of time to which the 
sound can be drawn out, its. cheapness, and the 
fact that it can be heard for three-quarters of a 
nautical mile in stormy weather. 



B£ALS' TINSMITH'S BOLLEB. 

the front roller, and the mandrel is inserted between the 
metal and the upper roller, when the treadle is depressed. 
This movement presses the mandrel down between the 
roller?, bendlngihe metal. By turning the mandrel the rollers 
will be revolved and the piece of metal will be fed into the 
machine, and in its passage will be rolled around Ihe man- 
drel. Tubes of different sizes are formed by using man- 
drels of greater or less diameter, and adjustingthe rollers, A 
B, to or from each other as the case may be. When the 
tapered mandrel is used, the rollers are inclined to each other 
by means of the set screws. When spring wire is to be 
made, one end of the wire is passed through the hole in the 
mandrel (Fig. 4) and the wire wound on by turning the 
mandrel. This invention — recently patented by Mr. L. F. 
Beals, oE Marquette, Michigan — can be applied to the or- 
dinary tinsmith's rollers. 

i^ < t > » 

Glucosed Ijeather. 

The fact that glucose is extensively employed in the 
adulteration of sugar, candy, and sirups has been well known 
for some time; we have even been told that the bee has 
been cheated out of the products of its honest labor, by 
substituting glucose for honey in the markets. While we 
fully admit that the number of applications of glucose in the 
adulteration line is almost unlimited, we are rather surprised 
to hear that tanners have used it to give additional weight 
to their leather. According to a circular recently received 
by the American Tanner, Louisville appears to be the head- 
quarters for such fraudulent practice, and in order to save 
the reputation of the oak-tanned leather of that city a num- 
ber of tanners sent out a challenge to find such adulterations 
in any of their products; by thus publicly denouncing any 
departure from ancient honest methods, under their full 
names, these firms hope to open the eyes of purchasers as to 
those who dare not join the protest, and are unable to sell 
their leather under a guarantee that it has not had its weight 
increased by any fraudulent means. The names of the firms 
who have signed the circular are as follows: Wedekind, 
Hallenberg & Co.; Louisville Leather Company; D. Frantz 
& Sons; Phoenix Tanning Company; Mantle & Cowan. 

Speaking about the above subject, the Shoe and Leather 
Beporter says: "An effort is being made by the manufac- 
turers of grape sugar to induce tanners to make use of this 
substance as a means of giving additional weiglit to leather, 
and it is even claimed that some tanners have been foolish 
enough to yield to such temptations. Glucose Is a fraud, 
however used. It is even a greater fraud when used on 
leather than when used in adulterating sirup or sugar." 

When we are told tbat some samples of leather have been 
found which had as much as 30 to 40 per cent of extra 
weight, it seems that something should be done in this mat- 
ter. There are numerous tests for glucose, but the most of 
them require a number of more or less expensive appara- 
tus, while the following recommends itself by its simplic- 
ity and cheapness, as the complete outfit, consisting of a 
small test tube and two small bottles, one containing cupric 
sulphate and the other caustic potash, maybe obtained any- 
where, and can be carried with ease in a vest pocket. 

A little scrap of the suspected leather is soaked in pure 
water; to this liquid, enough to fill about one-quarter of the 
test tube, we add a few drops of a solution of cupric sulphate 
and half as much of a caustic potash solution as the liquid 
contained in tlie test tube; shake well and boil over a flame. 
If glucose is present, a yellow or red precipitate is formed in 
the tube. 

Cupric sulphate, or blue vitriol, readily dissolves in water, 
and enough of it must be added to the sample to produce a 
faint blue coloring. The caustic potash solution is made by 
dissolving 58 grammes of the potash in 1 liter of water. 



SA.FETT CATCH FOB ELEVATOBS. 

From opposite sides of the cage floor rise 
two standards, whose upper ends are united by 
a beam. To each standard near its upper end 
is secured a cross beam, at the ends of which 
are vertical rods which have their lower ends 
attached to the corners of the floor. The 
standards have forked clips at the top and bottom, 
which embrace the two side guide beams in the 
elevator shaft. Hung on the ends of the cross 
beams are stirrup rods, on which rest the free ends of sheet 
Iron tops, which are hinged on rods connecting the upper 
ends of the standards. Resting upon a rubber spring secur- 
ed to the lower end of the hoisting cable is a V-shaped in- 
verted hanger, upon the ends of which are pivoted the ends 
of a bar carrying a beam. Between the ends of the beam and 
the bar are held clips which embrace the guide beams, and 
which are formed with outwardly projecting lugs. Chains 
are attached to clips upon the ends of this beam and to the 
upper ends of the corner rods. Passing through apertures 
in this beam are rods secured to the beam uniting the tops 
of the two standards; upon the upper ends of the rods are 
held elliptic springs. On each end of the floor a lever is 
pivoted, at each side of the standard, to the outer ends of 
which are pivoted rods whose upper ends are joined to the 
clips. To the inner ends of the leversare pivoted rods which 
pass throiTgh holes in wedge shaped blocks having transverse 
teeth formed in the faces toward the sides of the guide 
beams. Blocks are secured to the ends of the floor, in such 
a manner tbat their beveled edges face thebeveled edges of 
the lever blocks. 

It will be seen that the cage is suspended from the spring 
rods, the springs being compressed. The beam carrying the 
springs keeps the outer ends of the leveis raised, and the 
blocks are held a short distance from the guide beams. 



IHFBOVED STEAM HEATEB. 

Near the middle of the circular cast metal base, having a 
double conical form, is a shaking and dumping grate, and 
resting upon its upper edge is a ring shaped plate, to the 
lower side of which is bolted a ring having downwardly 
projecting fingers forming the lower portion of the fire pot. 
The lower edge of the fire pot wall and the boiler shell, 
which is made conical at its lowerendand cylindrical above, 
rest against an inner flange on the ring plate. In the upper 









GILES' SAFETY CATCH FOB ELEVATOBS. 

When the cable breaks, the springs exert a downward pres- 
sure, thereby forcing the beam downward, and through the 
rods and levers pressing the blocks against the sides of the 
guide beams, firmly locking the car in place. 

Further information concerning this invention may be 
obtained from the patentee, Mr. William Giles, of Mount 
Olive, Ili 



BOYEB'S IMFBOVED STEAM HEATEB. 

portion of the base are openings with sliding doors, through 
which access may be had to the fire. Between the crown 
sheet and the top of the boiler are a number of tubes for the 
passage of the products of combustion; the inside wall of 
the boiler connects the crown sheet and the fire box. 

The top plate of the heater closes in the smoke space and 
sustains the central magazine, through which coal is fed to 
the fire pot. Between the crown sheet and the cover is an 
annular space in which is located an annular steam super- 
heating chamber, whicli is connected with the steam space 
of the boiler by an elbow pipe, and from which the steam 
issues through a pipe to the radiators. Through this cham- 
ber there are short tube sections so arranged as to register 
with the flues below. Connected with- the steam pipe there 
are a steam gauge and a safetj' valve; a regulator, within 
which is a flexible diaphragm of soft rubber. Is supported by 
a plugged pipe attached to the delivery pipe. A glass water 
gauge, a feed water pipe, and a return water pipe are ar- 
ranged upon the outside of the boiler. 

A pipe communicates with the boiler below the water line, 
and with the under side of the diaphragm in the regulator. 
A damper in the smoke pipe and a draught damper for the 
fire pot are respectively connected by chains to the opposite 
ends of a lever united bj' a rod with the diaphragm. These 
parts are so arranged that when the fire burns too freely the 
increased pressure on the diaphragm moves the lever, clos- 
ing the draught damper and opening the smoke pipe damper; 
when the heat and pressure are reduced, the diaphragm falls 
and the movements are reversed. This insures an automatic 
regulation of the heat and pressure and the most economical 
use of fuel. 

This invention has been patented by Mr. J. L. Boyer, of 
Reading, Pa. 

a < t I > 

The Black Snake Cure for Rbeumatlsm. 

The patient is Mrs. H. W. Stevens, wife of the Chief En- 
gineer of the Danbury, Conn., Fire Department. The 
mode of treatment is to take the snake, which is about five 
feet long, and wind it about the patient's leg. After re- 
maining for twenty minutes he is taken off and put in a 
box. This is done two and sometimes three times a day. 
A month ago Mrs. Stevens could walk only with the aid of 
crutches. She is now able to walk with a cane, and enter- 
tains strong hopes of ultimate recovery. At times the snake 
will bring his restrictive powers into play, and give a pain- 
ful squeeze to the leg. A pin thrust into him cures him of 
this. Several times he has bitten his handlers, but no harm 
has followed. 

We are inclined to think a thin rubber tube filled with 
warm water might replace the snake, and prove to be more 
advantageous as a cure. 



Aerial Navigation. 

M. Herve Mangon has lately presented a report to the 
Academy of Sciences concerning a recent balloon as- 
cension at Meudon. The balloon was under the direction 
of Capt. Renards, and, although it moved against the wind, 
it easily followed the course along which it was steered. It 
was then veered around and brought back to the point from 
which it started, 
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Killing Food Animals ivltltont Pain, 

Dr. B. W. Ricbardson's experiments and studies to find 
the best way of mitigating tbe cruelties of the slaughter 
house are well known. His earliest attempts were with 
electricity; but the use of carbonic oxide gas he now finds 
is the best. 

In the last number of the- Asclepiad, he says: Respecting 
the method of killing by the electrical discharge, I reported 
on the experiments I had made in 1869 with the large in- 
duction coil of the Royal Polytechnic Institute, with which 
I put to full test the practical value of electricity for the 
pa'iQiess killing of animals. 

I used, in these inquiries, twelve large Leyden jars, the 
whole representing ninety-six square feet of surface. In 
some cases tbe discharge was made iu the ordinary direct 
way; in other instances the jars were set out in cascade on 
the plan devised by Benjamin Franklin. The results, as 
many who saw them will remember, were most striking. It 
was proved that the shock "in cascade" was the most 
fatal, but by both methods small animals, rabbits, and birds, 
were killed so instantaneously that they actually remained 
in the exact position they had assumed at the moment the 
shock was given, so that it required careful examination to 
prove that they were really dead. In these small animals 
the bodies were left, after the shock, in a state of complete 
rigidity; but in a short time tbe rigidity subsided, and tbe 
flesh ate tender. 

The common idea that after death from electrical shock 
rapid decomposition ensues was disproved, for in all cases 
the bodies of the animals remained for several days free 
from decomposition. In another series of experiments, 
larger animals, sheep, were subjected to the shock, and in 
every instance unconsciousness immediately followed the 
application of the shock, the current being passed from 
the heads of tbe animals through the body to the hind ex^ 
tremities. The method proved very difficult to carry out 
in practice, for two reasons. First, it was found that if tbe 
shock was so decisive that death took place absolutely, tbe 
animal would not afterward bleed; while, if the shock were 
not completely decisive, the animal, during the flow of 
blood, evinced certain signs of returning consciousness, a 
phenomenon as remarkable as it was unexpected. Secondly, 
it was found that the administration of the shock was dan- 
gerous to the operators unless they took such care as could 
not be expected from all the men who are employed in the 
duties of the slaughter house. 

CARBONIC OXIDE GAS AS THE NARCOTIZER. 

Some researches on ansesthesia led me to an exposition of 
the anaesthetic action of the fumes of tbe Lycoperdon gi- 
ganteum, or common puff ball. 

These fumes were found to be most actively narcotic, and 
on analysis of them by two independent observers, the late 
Dr. John Snow and Mr. Thornton Herepatli, it was found 
that the narcotic present was carbonic oxide — (JO. On this 
bein^ determined I commenced (o follow up the study of 
carbonic oxide, and in course of time employed it as one of 
tbe cheapest and readiest of the lethal gases tor the painless 
extinction of life in the lower creation, using it frequently 
for narcotizing sheep, birds, and dogs. 

In 1878 I constructed, for tbe first time, a lethal chamber, 
in which sheep were introduced in order to be rendered in- 
sensible by this gas before being subjected to the slaugh- 
terer. The chamber was capable of receiving two sheep at 
once, and the carbonic oxide was made by passing common 
air in a simply constructed stove over charcoal. The gas 
diffused through the chamber was sufficiently effective in 
its action to render the animals insensible to pain in a period 
of from one minute and a halt to two minutes. When en- 
tirely unconscious they were removed from the chamber, 
and finally killed by the butcher in the usual ^ay. 

These animals had no sense whatever of the violent death 
to which they were subjected. They felt no more of the 
slaughterer's knife than the patient under chloroform who 
is about to have a limb amputated feels the knife of the 
surgeon. When they had lost the quantity of blood that is 
required to produce tbe phenomenon, the usual death con- 
vulsion incident to loss of blood occurred, but it was pain- 
less and very short in its duration. 

Tbe flesh of the animals — eight in number — killed in this 
painless manner was entirely unchanged. The gas combines 
harmlessly with the tissues, it communicates neither odor 
nor taste to thea, and is, in short, entirely innocuous to the 
flesh as food. 

In the painless slaughter of animals intended for food 
there need be no hesitation In tbe selection of the narcotic. 
Carbonic oxide is the right agent in every respect. 

The painless death of animals to be used as food might be 
put into operation at once in a properly constructed abattoir 
in tbe case of sheep, lambs, calves, fowls, rabbits, and other 
game, pigs, and perhaps oxen. Of the oxen I am not sure, 
the pole ax being so very speedy and effective when it is 
properly used. 

For sheep the narcotic is specially appropriate. Sheep 
come under the influence of the narcotic with singular 
facility, and are saved from what is to them a very painful 
death. 

Through the generosity of one benevolent man, Mr. Ken- 
net, I have constructed at the Dog's Home at Battetsea a 
large lethal chamber In which from fifty to one hundred 
dogs can be narcotized at once, and can be allowed, without 
awakening, to pass from sleep into death. 

On May 15 of this year, I put the chamber, for the first 
time, into practice, by passing into it thirty-eight dogs' 



which had to be killed. The animals were quickly asleep, 
and when removed from the chamber were all lying pre- 
cisely as if asleep, but every one dead. 

On the 21st of May flfty-four dogs were submitted to tbe 
same mode of death in the lethal chamber. They fell asleep 
in the most direct and easy way; and on removal from the 
chamber were all found lying as if asleep, but quite dead. 

Tbe same process has now been repeated many times on 
batches of dogs varying from fifty-three to eighty-four at 
one time. On the whole, five hundred dogs have been in 
this way made to sleep into death — have been submitted, 
that is to say, to death, with no more sense of pain than 
is felt by every human being who goes to sleep from the 
hand of the administrator of an anaesthetic vapor. The death 
is the easiest it is possible by any art to devise. First sleep, 
then death sleep, then death. 

Tbelethal chamberis an air tight chamber built of wood, 
with double walls holding a layer of sawdust between them, 
so as to sustain an equable temperature, and secure an equa- 
ble diffusion of the lethal air within the chamber at differ- 
ent seasons. Tbe chamber is capable of holding two hundred 
cubic feet of lethal air, and Is constructed to receive a cage 
having a capacity of one hundred and forty cubic feet. 

The cage runs easily on wheels into and out of what may 
be called the central nave of the chamber. As it enters it 
pushes before it a valve screen, which prevents the escape 
ot'lethal air; it also pushes before it, at the further end, a 
movable screen to allow for the displacement of the air 
caused by its entrance. 

When the lethal chamberis required for use, the carbonic 
oxide is generated freely in the stove condenser, one pound 
of charcoal being used for the production, excluding loss, 
of every twenty-five cubic feet of gas. For three hours 
the gas is diffused into the chamber at a temperature of 
about 75° F., and at the rate of one hundred cubic feet per 
hour. The chamber is thua well filled with a lethal atmo- 
sphere, through which finally the methylated vapor is rapidly 
diffused. 

The chamber ready, the animals are put into the cageout- 
side of it. The first doors of the chamber are then thrown 
open, and the cage, pushing before it the valved screen 
s poken of above, is run in. Its own end closes up the en- 
trance; but to make all perfectly air tight, tbe outer door 
of the chamber is immediately closed. The animals are 
now immersed in the lethal or narcotic atmosphere. The 
whole time of Introduction of the cage and closing of the 
chamber is less than half a minute. 

At first the animals are, as a rule, completely quiet; then 
they seem, one by one, rapidly to fall into deep sleep, often 
with heavy snoring; finally, with a series of short, sharp 
barks, in some cases, they fall into death, the perfect 
placidity in which they are discovered after death indicating 
that they have passed imperceptibly from sleep into death. 

It is important, however, for me to record that all animals 
after they have fallen into sleep under the lethal vapor do 
not pass into death with equal rapidity. About 3 per cent 
of animals, after the narcotism is fully established in them, 
show such a peculiar tenacity of lite that they may continue 
to brefithefor some time after the rest of their comrades are 
dead. In these Instances it would seem that the animals, 
brought down to the very lowest possible ebb of life, retain 
a sufficient reserve of oxj'gen to keep the flame of life alive. 

They are like animals hibernating iu the extreme cold. 
The same phenomenon has been observed iu the human 
subject in cases of exposure to lethal vapors in mines. 

The idea that an atmosphere charged with 5 per cent of 
carbonic oxide is instantly fatal to all warmblooded ani- 
mals is an entire fallacy. Some animals may be as rapidly 
affected, but others may continue to live a long time in an 
atmosphere containing at least five times that proportion of 
tbe gas. 

These experiences have led me to increase the intensity 
of tbe lethal atmosphere far beyond what would, up to the 
present time, have been considered necessary. 

Tbe atmosphere of the lethal chamber is not merely anaes- 
thetic; it is also antiseptic. The dead animals can, there- 
fore, he preserved in it, if required, while awaiting removal. 

* I ■ > > . 

Horse Breeding in Russia. 

An interesting account is given In Consul -General Stan- 
ton's last report of horse breeding in Russia. He says that 
the horse has played an important role among the inhabi- 
tants of the steppes from the eariest period of the history of 
the Slavonic breeds. Oley, and succeeding princes, took 
measures to improve tbe breeds, and Yaroslafl punished 
horse stealing by loss of liberty and fortune; but until the 
middle of the 13th century the Russian Government was 
lukewarm in the matter of encouraging the breeding or im- 
proving their breed of horses. From the time of Ivan III., 
government measures became more systematic, imperial 
studs were established, thoroughbreds purchased, and 
stallions were lent to boyars and monasteries for breeding 
purpose.s. 

At tbe present time there are six imperial studs: The 
Orlofl, where English thoroughbreds, trotters, and saddle 
horses are reared; the Novo-Alexandrofsk, for English half- 
breds and large horses; tbe Strelitz, for Oriental saddle 
horses; the Derkulsk, for farm and carriage horses; the 
Tanofl, for large saddle horses and English haltbreds; be- 
sides these there was, until 1881, a stud at Orenburg for 
breeding steppe hoi.ses. 

There are fifteen covering stations, which are open to all. 
Tbe stallions are distributed each year from February 15 to 



June 15 among these stations, and here mares are served by 
thoroughbred staHions at a fixed rate. In 1881 there were 
1,077 stallions at the 15 stations, and 39 stallions were placed 
at the disposal of tbe agricultural establishments at separate 
stations. The imperial studs, after replenishing their stock, 
dispose of their increase by auction every four years. The 
thoroughbred Orloff colts are, however, sold each year. In 

1880, 555 horses and 15 foals were sold for £11,480; and in 

1881, 687 horses realized £10,064. Three thoroughbred 
English and two Arabian stallions were added in 1880, and 
eight English thoroughbreds in 1681. Tbe department re- 
ceives annually about £11,450, to be spent in encouraging 
private breeding establishments. At present there are eight 
jockey clubs and twenty-seven trolling establishments. 
Thero are 3,430 private studs, with 9,560 stallions and 92,971 
mares. Besides these, a large number of horses are bred in 
herds on the steppes, chiefly in the governments of 
Semipalitinsk and Akmolinsk. The total number of horses 
in European Russia, exclusive of Poland, is 17,785,975. In 
the Caucasus there are about 500,000, in Siberia about 
2,500,000, and about the same number in Central Asia. 

In consequence of the varied elements from which the 
modern Russian horse has been developed, and the manifold 
character of the climate, topography, etc., in Russia, tbe 
horses are of very different types, viz. : Mountain horses, to 
-which group belong horses of Oriental extraction, and bred 
in Caucasia; they are characterized by medium size and 
great beauty, and on account of their speed and sure tooted- 
ness they are especially adapted tor riding and driving in 
mountainous districts. Steppe horses, which are tbe horses 
of the Don, Calmuck, and Bashkinian races; they are 
characterized by leanness, great powers of endurance, and a 
contented disposition. Forest horses; to this group belong 
the Smudish, Obrimian, Viatkan, and Kasan horses, which 
are bred in the northern forest regions. And, finally, horses 
of the Blackearth districts, which are large and powerful 
cart horses. Besides these breeds there are also tbe Polish 
and Little Russian breeds. 

Horse dealing is concentrated in the yearly markets, of 
which there are about 1,090 in European Russia, and the 
total number of horses sold in these markets averages about 
360,000 annually. A considerable sale of horses is also car- 
ried out throughout the Empire, irrespective of these mar- 
kets, and 15,000 are annually sold in Moscow alone, at prices 
ranging from £8 to £9, and a number of Orloff horses, 
which command from £400 to £500 each. The total value 
of the horses annually sold in Russia is estimated at 
£1,000,000. Prices vary considerably, according to season, 
age, and race, tbe average price of a common horse being 
£5, that of a good cart horse from £10 to £30, a good trot- 
ting horse from £400 to £600, and of a good cavalry horse 
from £8 to £15. 



A Neir inetallurgleal and Gas Process. 

A new system of iron and steel making has been devised 
by M. Louis de Soulages, who has constructed works at 
Montjean for the purpose of developing his designs. The 
general idea of the process, as stated in the Sevue Indvstrieile, 
is divisible under two heads — the preparation of the ore, and 
its reduction by a flame of carbonic oxide. In the first place, 
M. De Soulages holds that the connection of a mineral with 
its gangue is due to the presence of one or more molecules 
of water of crystallization or combination, which, if evapo- 
rated, will permit of the easy separation of the two sub- 
stances. Upon this hypothesis, therefore, the first step ia to 
pulverize and dry the mineral, which is afterward subjected, 
while in the form of anhydrous lust, to the intimate action 
of carbonic oxide. In practice the mineral is first broken 
small by a Blake machine; and it is then ground by cylin- 
ders into grains of from 1 to 3 millimeters in diameter. 
After this it is dried and screened into three sizes by volume; 
and it is then separated according to gravity. In this way 
the raw material is collected free from dross, perfectly dry, 
and ready for the chemical operations of reduction and 
melting. For this purpose the gaseous fuel is prepared 
in a peculiar manner. Retorts (vertical ?), heated by coal, 
contain carbonate of lime in their lower portion, and wood 
charcoal above. The heat disengages the carbonic acid, 
which becomes transfoi'med into carbonic oxide by travers- 
ing the wood charcoal, and the gas is then collected In a 
gasholder for use in the reducing furnaces. 

After being used in this way the carbonic oxide becomes 
carbonic acid; and it is then conducted to other retorts 
which are divided into two parts, and heated by the carbonic 
oxide from the gasholder. The upper parts of these retorts 
contain wood charcoal; and the conversion back to carbonic 
oxide is performed as easily as in the first operation, but 
without the necessity for extracting carbonic acid from car- 
bonate of lime. 

For the successful working of the reducing process it is 
essential that the hearth where the operation is carried out 
should be kept free from the admission of air; but to raise 
the temperature by the combustion of the carbonic oxide, a 
regulated supply of air is admitted from a suitable reservoir. 
After the heat has thus been raised to about 1,500° C, the 
combination of the carbonic oxide with tbe molecule of 
oxygen contained in the metallic oxide under reduction will 
keep up the temperature without further aerial combustion. 
No results of the application of this system have been given; 
but while the fact that it depends wholly upon theoretical 
data is admitted, it is pointed out that all the remarkable 
metallurgical advances of modern times have equally been 
based upon pure theory. 
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Th.^ Tarantula. 

To the Editor of the Scientific American : 

I have noticed in your Issue of July 19 (page 39) a brief 
account of the "Tarantula of California," with an illustra- 
tion. As my attention has been specially called to this sub- 
ject, I write to inform you of a popular error which you un- 
wittingly perpetuate. 

The tarantula proper, of California (called Mygale Hen- 
tzii), builds no nest as depicted in the illustration, possesses 
very prominent and numerous black hairs (as is peculiar to 
the genus), and is quite large, often six oi- more inches across 
— in fact, usually with a body larger tfianthe entrance of the 
so-called " tarantula nests," which nests belong instead to 
much smaller, hairless spiders, with shorter and fewer hairs, 
and properly called tiap door spiders. Of these there are 
several species in California ; the more common species 
known to me is Cteniza Californica, which is almost destitute 
of hairs, and whose nests are much sought after by dealers 
in curiosities, who are very particular to displace the right- 
ful owner and substitute by its side a large tarantula— caus- 
ing a more ready sale. 

The spider in the illustration is perhaps an unpublished 
species of Antrodisetu.s, one of our California trap doors, and 
to which (as also to C. Californica) the name Mygale Hen- 
Izii has often been erroneously applied; but it is plainly 
tieither a true Mygale nor Cteniza. A note in Science (see 
Cteniza, in vol. ill.) mentions the facts upon this subject, 
Which however seem little known. 

It is not strange that the occupants of so-called tarantula 
nests should be considered tarantulas, and as such they have 
been largely collected and sold for the genuine article. The 
true tarantula is usually not abundant near the trap doors, 
so that a collector is very liable not to learn of the fallacy. 

I send by this mail a true tarantula, recently found travel- 
ing about at dusk. It is imperfect, and about one-third the 
size often or usually attained. It is often found under 
stones and rubbish, and on the dry plains it occupies the 
cracks in the adobe soil, or in other holes (not of its own 
make as far as known), and Is credited with making a tubu- 
lar web. Little, however, is known about the habits of any 
of these spiders or even about themselves, as they have 
never been very closely observed. C. R. Orcutt. 

San Diego, Cal., Aug.lS, 1884. 

[The specimen sent by our correspondent is about the size 
of the one we illustrated, but differs greully in color, the un- 
der side of the body and legs being of a very dark brown, 
while the remaining parts are of a dark mouse color. It 
is entirely covered with a fine fur, and upon the legs are 
long, coarse hairs. In regard to the name of this ugly ani- 
mal, the American Cyclopsedia states that " the great hairy 
spiders of the genus Mygale are called tarantulas in the 
Southwestern States," and that " other species in California 
are called trap door spiders, from their hollowing a more or 
less conical nest ... in the clayey soil."] 

Itleeting of tbe Britlsb Association, Itlontreal. 

It is now flfty-three years since the British Association.for 
the Advancement of Science was formed, principally 
through the efforts of Sir David Brewster, Sir Humphry 
Davy, Sir John Herschel, and other leading scientists. The 
main feature of the association is its annual gatherings, at 
which members who suppose they have made a real advance 
in science read their papers for the criticism of others en- 
gaged in similar lines of scientific work; reports are also 
made upon particular departments, their progress and needs, 
and as a guide to further inquiry. This year, however, 
affords the first instance of the meeting of the Association 
outside of the British Isles, and the session which com- 
menced at Montreal August 28 has, therefore, excited more 
general interest among American readers than any former 
assembling of the body. It is estimated that some 600 
foreign .scientists have crossed the ocean to take part in the 
proceedings of this meeting, not a few of whom have been 
here for many weeks, making themselves acquainted with 
the country, people, and institutions in the United States as 
well as in British North America, and a great many will 
linger behind after its close, for such purposes as well as to 
attend the meeting of the American Association, to be held 
in Philadelphia from Sept. 4 toll. 

Before the opening of the meeting, the Council of the As- 
sociation invited the standing committees and fellows of the 
American Association to attend as honorary members, and 
among the American visitors were Profs. George P. Bar- 
ker, Mendenhall, Rowland, James Hall, Asa Gra)', Smith, 
of the University of Virginia; Putnam Newberry, of Co- 
lumbia; Carhart, of Evanston; Newcombe Scudder, of Cam- 
bridge; C. S. Minot, Woolsey Johnson, and Bickmore, of 
the American Museum of Natural History; Commander 
Sampson, United States Navy, Dr. Youmans, and Lieut. 
Greely of the late Arctic expedition. 

Among distinguished foreigners present were: 

Sir William Thomson, Prof. Tyler, the astronomers John 
Couch Adams and Robert S. Ball, the Rev. Thomas George 
Boiney, Prof. Roscoe, Prof. Dewar, Capt. Bedford Pitt, 
Sir Lyon Playfair, Prof. E. A. Schafer, Prof. William A. 
Tilden, Dr. T. Sterry Hunt, Prof. Dawson, and others 
of note, although it is to be regretted that many great 
names, such as those of Tyndall, Huxley, Joseph Dalton 
Hooker, and Sir John Lubbock, are absent from the list of 
members in attendance. 



The different sections into which the work of the Asso- 
ciation is divided wee presided over as follows: 

Sir William Thomson over the section devoted to mathe- 
matical and physical science, with Vice-Presidents Prof. J. 
B. Cherrimanand J.W. L. Glaisher, the aeronautic celebrity; 
Prof. Sir H. E. Roscoe over the section of chemical sciencei 
assisted by Prof. Dewar and B. J. Harrington ; geological 
section W. T. Blanford, and Prof. T. Rupert Jones and A. 
R. C. Selwyn assisting; in biology Prof. H. N. Moseley, 
with Surgeon-Major G. E. Dobson and Prof. R. G. Lawson 
assisting; geographical section. Gen. Sir J. H. Lefroy, as- 
sisted by Col. Rhodes and P. L. Sclater; Sir Richard Temple 
presides over the section devoted to economic .science and 
statistics, assisted by J. B. Martin and Prof. J. Clark Mur- 
ray; mechanical science section. Sir P. J. Bramwell, as- 
sisted by Prof. H. T. Bovey and W. H. Preece; the section 
of anthropology. Prof. E. B. Tyler as its chief, aided by 
Profs. W. Boyd Dawkins and Daniel Wilson. 

Lord Ray lelgh, the President elect, is comparatively a young 
man to be the president of such an Association, being only 
43 years old, but he is Professor of Experimental Physics 
and of Mathematics in Cambridge University, and his mathe- 
matical works have already called forth the praise of the 
highest living authorities. It is impossible for us to make 
room here for even an abstract of the President's address, 
hut perhaps the following excerpt will attract more attention 
from mechanics and engineers than any other portion of 
this most able paper: "In thermodynamics, the first law, 
which asserts that heat and mechanical work can be trans- 
formed one into the other at a fixed rate, is well understood. 
The second law Is now receiving the attention It merits. It 
is that the real value of heat as a source of mechanical power 
depends upon the temperature of the body in which it re- 
sides — the hotter the body in relation to its surroundings, the 
more available the heat. In order to see the relations which 
obtain between the first and the second law of thermody- 
namics it is only necessary for us to glance at the theory of the 
steam engine. Not many years ago calculations were plenti- 
ful, demonstrating the InefBciency of the steam engine on 
the basis of a comparison of the work actually got out the 
engine with the mechanical equivalent of the heat supplied 
to the boiler. Such calculations took into account only the 
first law of thermodynamics, which deals with the equiva- 
lents of heat and work, and lias very little bearing upon 
the practical question of eflBciency, which requires us to 
have regard also to the second law. According to that law, 
the fraction of the total energy which can be converted into 
work depends upon the relative temperatures of the boiler 
and condenser, and it is therefore manifest that, as the tem- 
perature of the boiler cannot be raised indefinitely, it is im- 
possible to utilize all the energy which, according to the first 
law of thermodynamics, is resident in the coal. On a sounder 
view of the matter, the efficiency of the steam engine is found 
to be so high that there is no great margin remaining for im- 
provement. Tbe higher initial temperature possible in the 
gas engine opens out much wider possibilities, and many 
good judges look forward to a time when the steam engine 
will have to give way to its younger rival." Passing 
through a number of more technical matters, Lord Rayleigh 
went on to say: "It is remarkable how many of the play- 
things of our childhood give rise to questions of the deepest 
scientific interest. The top is or may be understood, but a 
complete comprehension of the kite and of the soap bubble 
would carry us far beyond our present stage of knowledge. 
In spite of the admirable investigations of Plateau, it still 
remains a mystery why soapy water stands almost alone 
among fluids as a material for bubbles." 

On the "Kinetic Theory of Matter," Sir William Thom- 
son, president of the mathematical and physical section, 
read an able paper, in which he said that " the now well- 
known kinetic theory of gases is a step so important in the 
way of explaining seemingly static properties of matter by 
motion that It is scarcely possible to help anticipating in idea 
the arrival at a complete theory of matter, in which all its 
properties will be seen to be merely attributes of motion. 
If we are to look for the origin of this idea, we must go back 
to Democritus, Epicurus, and Lucretius. We may then, I 
believe, without missing a step, skip 1,800 years." 

The speaker then showed how Malebranche, early In the 
last century, gave expression to a distinct conception in sup- 
port of the kinetic theory of matter. 

Prof. Henry Enfield Roscoe, the president of the chemi- 
cal .section, made an address in which he reviewed the pro- 
gress of the science between 1848 and 1884. The first date 
is that of the death of Berzelius. The second that of Dumas, 
the chemist. The differences between what the speaker 
called the Berzelian era and that wiCli which the name of 
Dumas will be associated show themselves, he said, in many 
ways, but In none more markedly than by the distinct views 
entertained as to the nature of a chemical compound. Ac- 
cording to the older notions, the properties of compounds are 
essentially governed by the qualitative nature of their con- 
stituent atoms, which were supposed to be so arranged as to 
form a binary system. Under the new Ideas, on the other 
hand. It is mainly the number and arrangement of the atoms 
within the molecule which regulate the characteristics of 
the compound, which Is to be looked on, not as built up of 
two constituent groups of atoms, but as forming one group. 
The general method now adopted in an experimental in- 
quiry into the molecular arrangement or chemical constitu 
tion of a given compound is either to build up the structure 
from less complicated ones of known constitution or to re- 
solve it into such component parts. "The discovery of anl I 



line colors by Perkin, their elaboration by Hoffman, the 
synthesis of alizarin -by Qraebe and Liebermann, being the 
first vegetable coloring matter which has been artificially 
obtained, the artificial production of indigo by Baeyer, and, 
lastly, the preparation by Fischer of kairine — a febrifuge as 
potent as quinine — are some of the well-known recent tri- 
umphs of modern S3'nthetical chemistry. And these tri- 
umphs, let us remember, have not been obtained by any 
such ' random haphazarding ' as yielded results in Pilestley's 
time. In the virgin soil of a century ago the ground only 
required to be scratched and the seed thrown in to yield a 
fruitful crop. Now the surface soil has long been exhausted, 
and the successful cultivator can only obtain results by a 
deep and thorough preparation, and by a systematic and sci- 
entific treatment of his material." 

Prof. H. N. Mosely, M.A., P.R.S., Linacre Professor 
of Human and Comparative Anatomy in the University of 
Oxford, addressed the biological section of the Association, 
of which department he is president, on the phenomena of 
pelagic and deep-sea life. Knowledge of the subject, he 
said, was at present in most active progress, and was of the 
widest and deepest interest to the physiologist as well as 
the zoologist, and also claimed a share of attention from the 
botanist. No physiologist had as yet set forth comprehen- 
sively and dwelt upon the numerous difficulties which are 
encountered when the attempt was made to comprehend 
the mode in which the ordinary physiological processes of 
vertebrata and other animals are carried on under the pecu- 
liar physical conditions which exist at great depths. 

One of the most interesting of the addresses was that of Sir 
Richard Temple, president of Section F, devoted to econom- 
ic science and statistics. The title of his essay was "The 
General Statistics of the British Empire," and it embraced 
an enormous amount of Information about the territory un- 
der the sway of Great Britain, its inhabitants, and the works 
of man as displayed in that vast theater of action. This 
paper was succeeded, however, by one even more complete 
from Mr. Edward Atkinson, of Boston, which treated in the 
broadest way the question, "What makes theRateof Wages?" 
Unquestionably Mr. Atkinson has given to the consideration 
of such subjects an amount of consideration which renders 
his opinions, backed up as they are by a long array of 
statistics, worth the thoughtful attention of all who are en- 
deavoring to better the social and economic condition of the 
world's wage workers. 

After the close of the meeting, those who desire to attend 
the meeting of the American Association at Philadelphia 
will be provided with a special train to take them through 
from Montreal by daylight, without change of cars. 



Successful Test of a Safety Track and Switch. 

Within the past two years tbe New York, New Haven, 
and Hartford Railroad Company have been testing an im- 
proved automatic safety switch and signal, with the inten- 
tion of protecting their many draw bridges upon the line of 
their road, and thereby avoid the stoppage of trains. 

In view of the accident at South Norwalk some years ago, 
when a train ran off an open draw and several persons 
were killed, it was found necessary to devise a mechanism 
whereby the safety of a train would not be imperiled should 
the engineer neglect to notice the danger signals. 

An automatic arrangement has been attached to the draw 
bridges at Westport and Cos Cob, Conn., which works sub- 
stantially as follows: Before the draw bridge tender can open 
the draw, he is obliged, by means of suitable levers arrang- 
ed in a cabin at tbe draw, first to set two danger signals, on 
each side of the bridge and distant therefrom respectively 
300 and 1,300 feet, and then by means of i ion rods and levers 
to move a switch at a point 300 feet from the bridge, from 
the main track to a siding which terminates in a sand bank; 
the look of the draw is then automatically released, allowing 
the same to be opened. 

Unexpectedly to the company, the apparatus received a very 
efficient test on the night of the 31st July, at the Cos Cob 
bridge, near Greenwich, Conn. 

A vessel was passing through the draw at the time, the 
danger signals and safety switches had been set as was re- 
quired, wben suddenly an accommodation train from New 
York filled with passengers dashed along by the danger sig- 
nals, passing on to the safety switch, ran over the length of 
the siding, coming to a standstill on the sand bank at the 
end of the same; not a passenger was injured. The engineer 
had not observed the danger signals, and had it not been for 
the safety switch and side track, the train would inevitably 
have plunged into the river. 

< < ■ I » ■ 

Jiew Intenslfler for Oelatlne Plates. 

A formula for an intensifier which has the merit of giving 
to a negative or transparency a rich, dark-brown wine color 
has lately been given as follows: 

No. 1. 

Water 6 ounces. 

Of a saturated solution of bichloride of mercury 1 ounce. 

No. 2. 

Water 6 ounces. 

Sulpliite oI soda (crystals) 120 grains. 

The negative is laid in No 1 for a length of time accord- 
ing to the amount of intensity desired. The solution whitens 
the film; if a small amount of intensification is desired, the 
plate is left just long enough to bleach or whiten the surface 
of the film; after careful washing it is next placed in a bath 
of No. 2, and rapidly assumes a dark, rich-brown color. If 
No. 2 works slow, more sulphite soda should be added. For 
line work negatives this Intensifier Is highly recommended. 
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THE CHOLEBA IN 1884. 

When the English took possession of Egypt last year there 
was, for a time, a live panic, which was caused less by the 
political upheaval that was possibly to be the consequence 
of the cannons fired at Alexandria and Tel-el-Keber than 
by the announcement of a new invasion of the cholera. 
Since the year 1865, thanks to the application of rigorous 
measures, that disease which spreads terror had not crossed 
the barrier of the Red Sea. The neglect of the usual pre- 
cautions, and the freedom with which the British authori- 
ties threw aside international regulations, had its immediate 
consequences. 

A ship which started with free license from Bombay 
brought the cholera to the banks of the Suez Canal, and in 
a few days the epidemic gained the whole of Lower Egypt, 
A rigorous sequestration of 
Egyptian and Indian merchan- 
dise, and an observance of 
quarantine regulations, protected 
us against contamination. Every- 
thing, then, led us to believe 
that we had been delivered from 
so terrible an invasion, when, lo 
and behold, without one of those 
offensive and quite frequently 
observed epidemics having oc- 
curred in Egypt, the telegraph 
apprised us one fine day that the 
cholera was raging at Toulon, 
that it had broken out in the 
middle of the port upon one of 
the stationary vessels of the fleet, 
and that it was on the way 
toward propagating itself in the 
city. The surprise was so much 
the greater in that we were 
sleeping, confident of the power 
of quarantine and of those severe 
regulations that had preserved us 
the year previous. Reassured 
for a moment by the announce- 
ment that it was a simple epi- 
demic of sporadic cholera, it 
soon became necessary to sur- 
render to the evidence. The 
diagnosis that bad been solemnly 
made by an official was erro- 
neous — it was indeed Asiatic 

cholera. Terror was now at its height, and such terror is 
difficult to calm, however slow be the epidemic in its evo- 
lution. Asiatic, or true, cholera is endemic in India. Has 
it existed there from all times, as is asserted by Dr. Tholo- 
gan, and are traces of it to be found in the writings of an- 
tiquity? Was there formerly only a malady that had other 
characters, and was capable of being thereby confounded 
with cholera? Was it a question of cholera morbus? All 
these are questions upon which epidemiologists are divided, 
and which the international conference at Constantinople 
wuld not decide. 

Dating from 1817, this disease, which started from the 
banks of the Ganges, has established itself permanently in 
India, notably in Bengal. Every year this endemic focus 
gives rise to epidemics of varying seriousness that strike 
Madras, Pooree, and other regions where pilgrimages occur, 
and, consequently, the agglomerations of Hindoos. At a 
little more distant intervals it extends into other prov- 
inces. 

Up to 1823 the cholera, despite such endemicity, had not 
crossed the frontiers of Asia. At that epoch it was carried 
by caravans into Persia, reached Astrachan, and, 'fortunately 
for Europe, soon disappeared in 
that province. But it could already 
be foreseen that if a serious barrier 
had not been opposed the scourge 
would have advanced further. This 
is what happened in 1830 — the epoch 
of the first cholera epidemic in 
Europe. Coming from Persia, it 
entered Russia through the Cau- 
casus, and thence, after ravaging 
the entire district of Astrachan, it 
ascended the Volga, extended into 
Russia, and reached the rest of 
Europe in passing through England 
before entering France. 

In 1846, starting from the same 
points, it again entered through 
Russia, and proceeding by succes- 
sive marches, always in the same 
identical path, and reaching distant 
regions in measure with emigration, 
it traversed Germany, France, and 
entire Europe. This second epi- 
demic lasted nearly ten years. The 
best authorities on cholera are agreed 

in connecting the return of it in 1852-55 with the epidemic 
of 1846. It cost France alone 250,000 persons. 

The epidemic of 1865 inaugurated the importation of the 
disease by way of the ocean. As in the preceding year, it 
came from India, and was imported into Hedjaz by ships 
coming from Calcutta and Bombay loaded with pilgrims. 
The boats landed thousands of these pious travelers at Suez 
00 their return from their pilgrimage. The disease soon broke 



out at Alexandria, then spread with the emigrants to Con- 
stantinople, Smyrna, Marseilles, and_ Odessa, and from 
thence to other parts, as far aa to America. 

Like the preceding, this epidemic did not become extinct 
until after a number of years. The slight epidemics of 
Gallicia, Bohemia, and Paris in 1873 may be considered as 
the last throes of the scourge. Under the influence of local 
causes, telluric conditions, or other circumstances, some 
foci where the disease had not been fully stamped out, or 
had quartered itself in an endemic state, suddenly kindled 
the flames again. 

The Toulon epidemic presents the curious character of 
having apparently been generated in situ. We say appar- 
ently, since there is no doubt that the ordinary laws of 
choleric transmission presided over its birth. Messrs. 




DISINFECTING ROOM AT THE LYONS RAILWAY STATION, 



Brouardel and Proust's severe and searching inquest did not 
succeed in discovering the mode in which it was Imported. 
But a light will perhaps be thrown upon the enigma some 
day by some detail that has passed unnoticed. Cholera most 
assuredly reaches us from India or Indo-China. It may be 
that a but partially extinct focus in Egypt was the point of 
its origin in this case. 

The transmission of cholera always occurs in the same 
manner. It was long ago proved that air is not the vehicle 
of the contagion; but, notwithstanding this, agentsfortrans- 
mitting it are not wanting. In the front rank of these stand 
the sick. We do not speak here of those who, through 
diarrhea, cramps, or cyanosis, are confined to a bed which 
they will perhaps never leave, but those who, ignorant of 
their contamination, are in the period of incubation,, who 
have only the premonitory symptoms, and who will perhaps 
not go beyond this first stage. 

Through necessity, or ceding to fear (which is more con- 
tagious than the disease itself), these unsuspicious cholerics 
emigrate from the city, flee to a distance before the disease, 
and spread the epidemic to the four points of the compass. 
It is not in their clothes that they carry the poison, but in 




STEAM ATOMIZERS. 

their stomach, as a very distinguished physician has re- 
marked. They have a slight diarrhea only, and they go to 
lodge in a hotel or at a friend's house. Their dejections, 
which are, as a consequence of their contamination, pesti- 
lential, create a genuine focus of contagion. They have 
transported the cholera unbeknown to themselves. They 
may leave, cured of their indisposition, but an epidemic 
breaks out behind them which has its origin in the house in 



which they stopped. The dose of poison, either because it 
was too small or l,hereceptiveness insufficient, brought about 
in them only a simple diarrhea, but one that was capable of 
giving rise to an epidemic of perhaps considerable serious- 
ness. 

But such are not the sole agents of transmission, for the 
linen or effects that have belonged to a cholera patient are 
contagious to the highest degree if they have not been sub- 
jected to perfect disinfection. Certain goods, like wool, 
skins, and rags, should be regarded as suspicious when they 
have traversed regions that were being ravaged by the dis- 
ease. It has long been asked whether a subject in perfect 
health can transmit cholera. The reality of such a trans- 
mission has not as yet been demonstrated, and the facts that 
Jiave been interpreted in favor of such an opinion may be 
explained on the theory of a 
simple contact with cholera sub- 
jects, or by a simultaneous car- 
riage of objects or clothing soiled 
with cholera matter. 

Once transported through one 
of these various intermediaries, 
cholera makes its appearance. 
At first, there is but a small iso- 
lated focus, but one that soon 
extends farther and farther to a 
more distant point through the 
same mode of transmission. Un- 
der such circumstances, taking 
into consideration the organiza- 
tion of our present social life 
and our frequent moving about, 
people find it hard to explain 
why it is that certain localities 
absolutely escape the contagion 
or see but a limited epidemic ap- 
pear. It is because there are 
conditions which are very favor- 
able to the extension of the 
scourge, and which are not met 
with everywhere. These con- 
ditions are natural ones, such as 
the arrangement and composition 
of the subsoil, and local ones, 
such as the bad management of 
sewers and privy vaults, and 
overcrowding in dirty, badly 
ventilated, and badly lighted 
bouses, etc. These natural, telluric conditions give of them- 
selves an explanation of the immunity of certain points. 
Lyons, for example, is one of those rare cities which pre- 
sents a very curious case of immunity. The hygienic con- 
ditions of this city do not differ perceptibly from those of 
Paris or other great centers. Now Lyons absolutely escaped 
the epidemic of 1832-35, which caused considerable ravages 
at Marseilles and on the shores of the Rhone. In 1865 the 
cholera passed almost unnoticed; in 1849 the cases were but 
few; but in 1854 the disease was more serious, and got about 
200 victims. 

Such an immunity is connected with a peculiar arrange- 
ment of the subsoil, and with an almost constant equality of 
the subterranean stratum of water, whose sudden variations 
at other points permit of and favor the decomposition of or- 
ganic matters. This stratum of water is fed almost exclu- 
sively by the Rhone, and is constantly purified by the power 
and abundance of that stream. The organic matters and 
the cholera or other germs that it contains do not find con- 
ditions that are suited to their development and dispersion. 
What tends to prove that this assertion is well founded is that 
in 1854, the only year in which the cholera made a serious 
appearance there, the waters of the 
Rhone had descended to a level that 
had never before been observed, 
and they were, for several months, 
two-thirds lower than their mean. 
The infiuence of these different tel- 
luric and hygienic conditions is so 
real that we might ask, if a cholera 
germ were introduced into a village 
that was an ideal of cleanliness, 
provided with excellent potable 
water, and peopled with inhabi- 
tants obedient to the strict laws of 
hygiene, whether it would find 
therein conditions sufficient for its 
development and multiplication. 
Although this question remains hy- 
pothetical, the opposite of it surely 
finds one of the most decisive 
answers in the epidemic of 1884. 
The unheard-of state in which the 
sewer of Toulon had been left cer- 
tainly favored the rapid extension 
of the cholera in that city. 
Let us now pass to the history of 
the present epidemic, of which we shall give but a short 
resume. On the 14th of June, while the sanitary state of 
Toulon exhibited nothing abnormal, the board of health sud- 
denly made it known that cholera had appeared upon the 
Montebello. This vessel, tbe Jupiter, the Alexander, and 
the Kleber, are old boats that have been converted into bar- 
racks, and that are anchored in the old wet dock. Each of 
these vessels lodges 400 and often 500 or 600 sailors belong- 
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ing to the fleet. The patient was at once taken to the hos- 
pital. The next day a second case occurred on board of the 
same vessel, then another on board of the Jupiter, and two 
on board of the Alexander. 

The first two sailors had not been on the sea in two years, 
and had had no communication with the city or the rest of 
the fleet. These first cases were attributed to cholera mor- 
bus. This supposition was so much the better founded in 
that these vessels are anchored in an annex of the port, which 
is merely a vast sewer mouth. At Toulon they are stillback 
in the practices of the Middle Ages, and if a traveler who 
stops there in the evening does not run the risk of getting 
an unsavory bath, he is lucky. Sewers do not exist there, 
and each inhabitant empties the entire contents, liquid and 
solid, of his night vessel into the brooklet that flows past 
his door. If the weather is rainy, or if by a lucky accident 
the waters of the reservoir reserved for washing the streets 
are turned on at this moment, the fllth is swept along a little 
more quickly. All this ordure runs into the Old Port, into 
the wet dock in which the vessels of the division are 
anchored. There being no tide to carry it off every day, this 
deposit accumulates and forms a fecal mass, from which, 
when a stick is plunged into it, an abundance of mephitic 
gases is disengaged. 

At the first news of the epidemic, Drs. Bouardel and 
Proust were delegated by the Minister of Commerce to pro- 
ceed to an investigation of the nature of the cholera and of 
its origin. The disease at length appeared in the city; on 



of quarantine the sanitary state had been perfect. In the 
presence of these facts, which do not permit of the possibility 
of contagion by way of the ocean being seen, Drs. Brouar- 
del and Proust were obliged to hold tliemselves in reserve as 
to the nature of the cholera. They had scarcely any doubts 
upon an examination of the cases, but they could not, how- 
ever, give the minister an oflicial, categorical affirmation, 
since proofs were wanting. In default of the .true source 
of importation, some facts of a new order removed their 
scruples and allowed them to have no further hesitation. 
These facts were the importation of the cholera to a distance 
by travelers from Toulon. On Friday, a student who had 
started from the college the evening previous died of cholera 
at Marseilles. On the same day six other cases broke out in 
the same city, three of which occurred in a group of con- 
tiguous houses in front of which there is a fair held. This 
fair had occurred a few days previous, and some peddlers 
from Toulon had attended it. 

The three subjects were attacked on the same day, and 
nearly at the same hour, and all three died within an inter- 
val of a few hours. Another proof was drawn from the ob- 
servation of what are called interior cases in hospitals, that 
is to say, of patients who had long resided in the wards and 
who contracted the disease from the entrance of choleric 
persons. At the last moment, while the convinced delegates 
were en route to Paris, Dr. Cuneo telegraphed to one of them 
that the disease had caused two deaths at Valette and 
Pradel, clean and well ordered villages in the environs of 



upon not only a rigorous quarantine, but a sanitary cordon, 
reflected upon the practical difficulties that such a process 
involves? 

Establish a sanitary cordon around a city, Toulon if you 
please, since that is the cradle of the present epidemic; 
then, in the first place, it will be necessary for you to have 
a second one, and a third, since the first will be certainly 
contaminated through contact with emigrants. Suppose 
you grant an entire army for this work of safety. But have 
you thought of the fright of those five, ten, fifteen, twenty 
thousand persons who are fleeing before this epidemic, who, 
for want of railway transportation, are piling into all the 
vehicles possible? When this excited mass shall present it- 
self pressing against your sanitary cordon, give the order to 
use weapons, and cause a horrible massaci'c. There is not a 
government that would lake the responsibility of such mea- 
sures. 

Sanitary barriers itre impracticable, quarantine subserves 
no purpose, and disinfections are of not much more account 1 
Why this is so we have explained at the beginning of this 
article, where we stated that it was less through clothing 
that cholera was propagated than through diarrhetics who 
were not yet sick and who might not be so at all. But such 
measures do not trouble travelers much, and do not infringe 
upon personal liberty, and we see no harm in continuing 
them. At the Lyons railway station the prefect of police 
has taken measures to have all travelers coming from Tou- 
lon undergo a quick disinfection. To effect this, a waiting 
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the 3tst of June a young pupil died at the Lyceum ; then 
the deaths increased, and the doctors seemed to be in accord 
in recognizing the characters of Asiatic cholera. The 
Sarthe, a boat from Cochin-China, was accused of introduc- 
ing the disease into France. The inquest of the sanitary 
delegates had the following questions to solve: Was it truly 
an epidemic of Asiatic cholera, and, if so, how was it im- 
ported? 

The first question was a delicate one to determine, since 
in the two forms of cholera the symptoms and the lesions 
recognized upon an autopsy do not offer sufficient dissimi- 
larity to allow the nature of an epidemic to be established 
from this fact alone. It became necessary, then, before 
everything else to seek the origin of it. Admiral Krantz 
placed himself at the disposal of the delegates, and facili- 
tated all researches and investigations. But the inquest did 
not allow of the true origin being established. The Sarthe, 
which had been regarded as the cause of all the trouble, 
could not be criminated. It will be allowed that the public 
was not all wrong in suspecting this vessel. At the moment 
of her leaving Cochin-China she had a man (a machinist) on 
board who had the cholera, and who was put on shore and 
died in a few hours. All his personal effects — clothing, 
satchel, hammock, etc., were put off at the same lime. The 
Governor at once ordered a quarantine at Cape St. James, 
at 15 kilometers from Saigon. There a second case showed 
itself. The boat was then ordered to return to the wharf, 
her whole cargo was landed, and she was completely disin- 
fected, fumigated, scraped, and painted. 

On the 20lh of April the vessel proceeded to sea again, 
and arrived at Toulon on the 3d of June, where, after re- 
maining in the bay for three days, she was admitted to the 
port. During these forty -three days of navigation and three 



Toulon, the subjects being persons who bad recently come 
from that city. 

There was no longer any doubt as to the true nature of 
the epidemic — it was indeed Asiatic cholera; and although 
the inquest did not bring to light its true point of origin, it 
nevertheless fixed upon the character of the epidemic. 

Up to the present the scourge has quartered itself at Tou- 
lon and Marseilles; but we have seen by the means of trans- 
mission what facilities may be offered to its diffusion. So 
all cities have taken their precautions to prevent such 
an invasion. Foreign countries have made themselves con- 
spicuous by the energy with which they have taken measures 
against it, by disinfection of stations, and by frontier quar- 
antining. These are useless precautions, and purely vexa- 
tious. The only result that can be expected from them is 
perhaps a moral effect, but the value of these different pro- 
phylactic means is more than doubtful. 

When the International Conference prescribed quarantine 
at sea, it knew that by this practice the countries of Europe 
could be effectively protected. A strict, vigorous quaran- 
tine (which is unfortunately a rare exception) prevents the 
invasion of the cholera into the Red Sea. If a neglect to 
observe the regulations allows Egypt to be contaminated, 
Europe will be greatly imperiled, since all the points of the 
Mediterranean may become pestilential foci. When once 
cholera has crossed the Mediterranean and is in Europe, do 
not try to defend yourself by quarantining, for it is useless. 
The network of a sanitary cordon will never prove closely 
enough drawn to retain this terrible microbe, and all you 
will do will be to interfere with commerce and paralyze the 
movement of business. But it will be said, these are inter- 
fered with in another way by ocean quarantine. Agreed, 
butthen we are sure asto the result. Have those whoinsist 



room has been specially arranged as shown in Fig. 1. Here 
fumigating vessels disengage nitrous acid vapors in quan- 
tities that are scarcely perceptible to the sense of smell, but 
sufficient to destroy any microbes that may chance to be 
upon the surface of one's clothing. In addition to this there 
are employed two steam atomizers which were constructed 
by M. Waseige, and which are shown in Figs. 2 and 3. The 
liquid used in these apparatus consists of 1 gramme of thy- 
mol and 10 grammes of boric acid to a liter of water. 

Travelers have to remain in this room about half an hour. 
Baggage undergoes a similar disinfection in another room, 
where it is submitted to the action of sulphate of nitrosyle. 
It is not till after these different operations have been per- 
formed that travelers are allowed to go about Paris. Their 
names and addresses are carefully taken, in order that the 
administration may be able to verify every new case of con- 
tagion. 

At Marseilles and Toulon, the city governments have, in 
conformity with an old custom in times of epidemic, caused 
great fires to be lighted at the street corners. Crowds gather 
around these, and, at Toulon, great numbers hail the light- 
ing of them every evening. On several occasions a quan- 
tity of tar furnished by the superintendent of the gas works 
has been burned upon Place de la Liberte in the last named 
city. 

It appears useless to point out in this place the hygienic 
measures to be taken in order to avoid the cholera. The 
Committee on Hygiene has already published them in the 
papers. The surest thing is to live calmly and tranquilly 
without changing one's ordinary habits, not to get fatigued 
by overwork, and not to get at all frightened. Fear has a 
bad effect upon the viscera; it puts the entire organism into 
a psychical and physical state of depression which renders 
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it more apt to contract disease. Let us preserve ourselves 
from fear, live an ordinary life, and hope that we shall avoid 
the appearance of this dangerous visitor. — La Nature. 



Suture of Nerve*. 

The report that has just appeared to the effect that M. 

Tillaux has communicated to the Academy of Sciences the 

successful suture of nerve in two cases, and that in one 

case function has been restored in a nerve divided for a 

period of fifteen years, is, if confirmed, one of the most 

important facts we have had presented to us in our day. 

The ptiysiologist, not less than the surgeon, will be led to 

important work by this event, and fresh fields of inquiry 

relative to nerve conduction may open new and unexpected 

advances in the theory as well as the practice of the medical 

art. 

^ ( » > ^ • 

Our Petroleum Industry. 

A retrospect of the past condition of the American petro- 
leum industry, compared with its present state, discloses 
some interesting facts. The first American petroleum was 
exported in 1853. Charles Lockhart, of Pittsburg, sent 
nearly 600,000 gallons to Europe in that year, and sold it 
for $2,000 less than the -cost of transport. In 1883 nearly 
400,000,000 gallons were exported, for which $60,000,000 
was returned to America. At the present day there are 
20,000 producing oil wells in Pennsylvania, yielding 60,000 
barrels of oil a day. It requires 5,000 miles of pipe line and 
1,600 iron tanks of an average capacity of 35,000 barrels 
each to transport and store the oil and surplus stocks. There 
are now nearly 38,000,000 barrels stored in the oil region 
tanks. 

Besides the 5,000 miles of pipe line in use in that region, 
there are in operation 1,200 miles of trunk pipe lines con- 
necting the region with Cleveland, Pittsburg, Buffalo, and 
New York, and lines building to Philadelphia and Balti- 
more. In the line between Olean and New York 16,000 barrels 
of oil are transported daily. These are all the property of 
the Standard Oil Company, except one between Bradford 
and Williamsport, Pennsylvania. The Standard employs 
100,000 men. The products of lis refineries require the 
making of 25,000 oak barrels of 40 gallons each, and 100,000 
tin cans holding 5 gallons each, every day. The money 
actually invested in petroleum production since 1800 is esti- 
mated to be more than $425,000,000, of which $300,000,000 
was capital from New York city. Since 1880 more than 
$12,000,000 has been used in building iron tanks, and nearly 
as much in pipelines, all by one corporation. The tanks 
cost on an average $8,000 each. A 35,000 barrel tank is 
90 feet in diameter and 38 feet high. The lowest price ever 
brought by crude petroleum was 10 cents a barrel in 1861. 
In 1859, when there was only one well in existence, Colonel 
Drake's ''Pioneer " at Titusville, the price was $24 a barrel. 
The value of crude petroleum delivered in London is now 
63^d. per gallon (a fraction over \l. or $5 per barrel, con- 
taining, "On an average, 40 gallons). 



FUUieAIINe FASSENeEBS FOB CHOLEBA. 

Those persons whom business takes to the infected dis- 
tricts of Southern France — for few are likely to resort 
thither for pleasure at the present time — will be glad to 
learn that the fumigation system at the Marseilles and Tou- 
lon railway stations has been abolished as useless and vexa- 
tious. This disagreeable ordeal was in full force at Avignon 
early in July, as is shown by this sketch by Mr. E. Prioleau 
Warren, A.R.I.B.A., who, with other unfortunates, was 
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AN ENGLISH WOLF. 

Concerning the animal depicted in our engraving, which 
has aroused much interest among naturalists and ethers, Mr. 
A. D. Bartlett, the Superintendent of (he 
Zoological Society's Gardens, Regent's 
Park, writes thus: " The prairie wolf now 
being exhibited in these gardens was pre- 
sented by Mr. R. Payze, of Leytonstone, 
who says he bought the animal about a 
year ago. It was then a very small cub; 
it was one of three that had been taken 
in Epping Forest by some farm laborers, 
Mr. Payze believing at the time that it 
was a fox cub. Its subsequent growth, 
however, caused him to suspect that it 
was not a fox, and as it became trouble- 
some on account of its destructive habits, 
notwithstanding that it had been roared 
perfectly tame, he decided to get rid of it, 
and accordingly presented it to this So- 
ciety. Inquiry is now being instituted 
with a view to ascertain, if possible, the 
manner in which the parents had been in- 
troduced Into that part of the country. It 
is said that, some years ago, some foreign 
cubs, supposed to be foxes, were turned 
out in the neighborhood of Epping For- 
est." — London OrapMc. 

~ <• » 

A Sea Atmosphere for tbe Sick Room* 

The snlution to be used and diffused as 
spray consisted of solution of peroxide of 
hydrogen (10 volumes strength) containing 
1 per cent of ozonic ether, iodine to satu- 
ration, and 3 50 per cent of sea salt. The 
solution placed in a steam or hand spray 
diffuser can be distributed in the finest 
spray in the sick room at the rate of two fluid ounces in a 
quarter of an hour. It communicates a pleasant sea odor, and 
is the best purifier of (he air of the sick room I have ever used. 
It Is a powerful disinfectant as well as deodorizer, acting 
briskly on ozonized test solutions and papers. Mr. Carl R. 
Schomberg has recently Invented a large spray producer, 
which will diffuse the artificial sea air through a hospital 
ward. — B. W. Richardson, M.D. 




CHOLEBA FVUIGATINO BOX. 

exposed for a quarter of an hour to the fumes of strong car- 
bolic acid. 

In Geneva, according to another correspondent, Mr. 
Thomas Howie, still more stringent precautions are adopted. 
The suspected person is placed In a box about six feet high, 
and in which he stands upright, with only his head out- 
side, a towel being wrapped round his neck. The process 
occupies from three to four minutes, and the disinfectants 
used are chloride of lime and carbolic acid. The top piece 
of the box is made to slide in, and is removed when the 
process Is completed by simply pulling outward. While 
the sliding board is being removed, the towel comes in 
handily as a respirator. — London Graphic. 



ITIanuracture of Aluminum. 

Heretofore aluminum has always been made by treating 
its chloride with metallic sodium as a rettucing agent. But 
the great trouble in handling this material, and its very high 
cost, have made such a process difficult and expensive — the 




Within the past few years, he has discovered and secured 
patents throughout.most of the civilized world, for a pro- 
cess that now produces aluminum in a commercial way at 
one-third the cost of any other, with almost a certainty of 
being reduced to $1.35 per pound avoirdupois when 
worked in a large plant, witli proper technical and iiractical 
management, ample capital, and perfected mechanical 
and chemical means. 

Instead of using metallic sodium as before mentioned, he 
uses a vapor, produced or generated in a suitable vessel from 
a mixture of sodium carbonate, or other suitable compound 
of sodium, and carbon or other reducing agent. And this 
sodium vapor, not metallic sodium, as used in the Deville 
process, is made to react In various ways upon the alumin- 
ous matei ials to produce aluminum. Therefore, the econo- 
my of the proved Frishmuth process is about as follows, es- 
timated for illustration on a theoretical basis: The manu- 
facture of 30 pounds of aluminum requires 115 pounds of 
sodium carbonate, at a cent a pound, or 50 pounds metallic 
sodium at from $3.50 to $3.50 a pound. Therefore, one 
pound of aluminum requires, by the Deville process, 2J^ 
pounds metallic sodium, costing from $6.35 to $8.75; or by 
the Frishmuth process, 6 pounds sodium carbonate, costing 
s:iy 6 cents. Practical operations are said to Increase the 
quantities by the Deville process to from 3 to 4 pounds of 
metallic sodium, and by the Frishmuth process to say 13 
pounds sodium carbonate. 

Both Deville and Frishmuth have to use the double 
chloride of aluminum and sodium, although Frishmuth has 
a patent for his successful use of the double fluoride of 
aluminum and sodium in making aluminum. This is an- 
other great item of cost in making this metal. But Frish- 
muth has made improvements In making the double chloride 
of aluminum and sodium that reduce its cost to a few 
cents a pound, and consequently that of the metal. As this 
double chloride is the cheapest of a few known chemical 
substances used in making aluminum cheaply and in com- 
mercial quantities by chemical or electrical processes, the 
saving in co.= t, through such discovery by Frishmuth, in 
making this metal, will be very great, and almost as much 
as by the use of his sodium mixture in place of metallic 
sodium. 

On account of the use of sodium and chloride, the wear 
and tear on retorts, crucibles, and apparatus is usually 
great. But in the apparatus now used in Philadelphia, de- 
signed by Frishmuth, this item of cost is much reduced, 
and will he further reduced when heated by Wilson pro- 
ducer gas instead of coke. 

The metal is superior in quality to the French, being 
purer and whiter. Ita epecifle gravity is 2 73. It has been 
tested in New York, London, and Paris, in a commercial 
way, and can be sold at the market price. All manufac- 
ture has been in the experimental and developing way, and 
Frishmuth has sold metal thus made to the extent of many 
thousands of ounces. Recently he made in a few days sev- 
eral ingots of 40 ounces Troy each, the quality of which 
was severely tested. 

The use of the metal will increase as the price decreases, 
and when sold eventually, say, at 30 cents an ounce, the 
consumption here and In Europe should be 130,000 ounces 
troy a day. It has greatest value as an alloy, especially 
with silver and copper, as it gives a non- 
tarnishing and noncorrosi.ve quality to 
such metals, and greatly increases the 
tensile strength. Aluminum bronze is 
made by alloying 10 pounds of aluminum 
with 90 pounds of copper, and has a ten- 
sile strength of three tons per square Inch 
more than Bessemer steel. Frishmuth has 
invented a solder for aluminum that welds 
the metal with itself or with copper, tin, 
lead, and iron. The color is the same as 
the metal. This will greatly increase ihe 
use of the metal, and Is of great benefit 
to the arts and industries. 



A PEAIEIE WOLF, CAUGHT IN EPPING FOEEST 



price of aluminum at present being higher per ounce troy 
than silver. This has limited ita uses and its manufacture 
in commercial quantities to the sole factory in Paris, 
France. 

William Fiishmuth, si German chemist, living in Phila- 
delphia, and a pupil of Woehler, who discovered aluminum, 
has been working for twenty-eight years to solve the problem 
of making cheap aluminum in commercial quantities. 



Hay Fever. 

This is the period for hay fever, a mala- 
dy from which many suffer, and which 
admits of few methods of relief not em- 
bodying change of altitude or climate. 
Dr. W. T. Phillips, of Andover, recom- 
mends belladonna — one and one-fourth 
minims of the succus every hour until re- 
heved (30 m. to 3 ounces of water, tea- 
spoonful dose). Dr. G. E. Dobbson, in 
the Lancet, has had satisfactory success 
by the inhalation of the vapor of camphor 
and steam, made to come in contact with 
the outer surface of the face about (he 
nose by means of a paper cone, placed 
with the large end downward in a ve.'^sel 
containing hot water and a drachm of 
coarsely powdered or shredded camphor. 
He asserts most posiiively that if this pro- 
cedure is continued for 30 minutes, and repeated 3 or 4 times 
in as many hours, great and usually permanent relief follows. 

^ < t > » 

Capt. William Lund, of the Hawaiian brig Dora, lately 
presented to the Academy of Sciences, San Francisco, a col- 
lection of water snakes found ten miles at sea; also a live 
niama, 13 feet long, or species of boa constrictor, found by 
him on Tres Marias Island. 
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Brief History of I!lectrlc and Itlagnetlc Ijocomotlon, 

BT E. M. BENTLBT. 

The electric motor was invented over fifty years ago, and 
lias been in extensive use ever since. The first inventor is a 
matter of some dispute, but the invention follows very na- 
turally from the investigations in electro-magnetism made 
by Professor Henry about 1830. 

Probably the first motor giving direct rotary motion was 
made by Sturgeon in 1832. A number of others soon fol- 
lowed, but the one attracting the most attention, and on 
which great hopes were based, was invented by Thomas 
Davenport, of Brandon, Vt., and was fully described In the 
American Journal of Science and Arts for April, 1837. Of 
his experiments it was said," One of the machines with a 
motive wheel only seven inches in diameter has been at- 
tached to a turning lathe, and moves it with astonishing 
strength compared with the small size of the propelling en- 
gine." 

We also find the following financial appeal, which to the 
stock sellers of the present day must seem an example of 
untutored simplicity: " For the purpose of raising funds to 
cany on experiments, etc., a joint stock association has 
been formed in New Fork, of which Mr. Edwin Williams, 
No. 76 Cedar Street, is agent. By this arrangement, the 
principal interests of the patent for the United States and 
Europe being placed in a stock of three thousand shares, 
the proprietors offer an opportunity to public spirited indi- 
viduals to become associated with them in the enterprise, 
which it is hoped for the benefit of mankind may be suc- 
cessful." 

Another electric motor attracting wide attention about 
that time was invented by Prof. Charles Q. Page, of Wash- 
ington, D. C. An account of this motor and its applica- 
tion to locomotive purposes was given in a lecture delivered 
by the inventor in New York, and printed in the Scientific 
American of November 15, 1851. At that early date elec- 
tric motors were successfully applied to locomotion, both on 
land and water. In April, 1837, Sturgeon announced his 
havini; succeeded in propelling a boat, and also a locomo- 
tive carriage, by electro magnetism — see " Sturgeon's An- 
nals of Electricity," vol. i., page 350. In the same publica- 
tion for October, 1840, are given a cut and description of the 
electric locomotive of Uriah Clark, of Leicester, England, 
which was run for two months on a circular track at the Lei- 
cester Exhibition of that year. Davenport, whose motor 
was mentioned above, ran a locomotive in 1842 on a rail- 
way near Glasgow. This locomotive, which is described in 
the lecture by Professor Page, above cited, weighed five tons, 
and developed one horse power, attaining a speed of four 
miles an hour. In this country, about the same time. Pro- 
fessor Page obtained an appropriation from Congress to aid 
in experiments on this subject, and constructed a locomo- 
tive which traveled from Washington to Bladensburg on 
the Baltimore and Ohio Railroad. 

In electric locomotion by water, the most successful in- 
ventor was Professor Jacobi, who, in 1839, propelled a boat 
by electricity on the Neva. 

The following very interesting letter from Jacobi to Fara- 
day is found in the Mechanics' Journal, 1839, vol. xxxii., 
page 64: 

" During the past autumn, and at a season already too far 
advanced, I made, as you perhaps have learned from the 
gazettes, the first experiments in navigation on the Neva, 
with a ten oared shallop furnished with paddle wheels, 
which were put into motion by an electro-magnetic engine. 
Although we journeyed during entire days, and usually 
with ten or twelve persons on board, I was not well sat- 
isfied with this first trial; for there were, so many faults of 
construction and want of insulation in machines and bat- 
teries, which could not be repaired on the spot, that I was 
terribly annoyed. All these repairs and important changes 
being accomplished, the experiments will shortly be recom- 
menced. If Heaven preserve my health, which is a little 
affected by continual labors, I hope that within a year from 
this time I shall have equipped an electro-magnetic vessel of 
from forty to fifty horse power.'' 

In all the inventions I have described the source of elec- 
tricity was a galvanic battery carried by the locomotive 
itself; but others used a stationary generator, and conducted 
the electricity to the propelling motor by means of con- 
ductors laid along the track or by the rails themselves. Mr. 
Piukers, an Englishman, invented, in 1840, an electric rail- 
way of this description; from his stationary source of sup- 
ply the current was led to his moving locomotive by two 
copper conductors, which were fastened to a beam of insu- 
lating material laid between the rails; two sliding blocks of 
copper depended from the locomotive and rested in con- 
tact with the two conductors respectively, and from thence 
to the two blocks the current passed to the propelling mo- 
tor on the train. Mr. Pinkers' electric railway is fully de- 
scribed in his English patent. No. 8,644, of 1840. A rail- 
way of this kind is described in the Mechanics' Magazine for 
1847, vol. xlvii., page 559. It was invented by Messrs. 
Lilly & Colton, of Pittsburg, Pa. In the description it is 
said: "The power is applied, not to the locomotive, but to 
the track, and herein consists the novelty of the invention 
or discovery. Two currents of electricity, positive and ne- 
gative, are applied to the rails, and from thence communi- 
cate with the engine. The latter is provided with two 
magnets, which, by a process of attraction and repulsion, 
drive the car over the track. Heretofore the propelling 
power has lieen used on the car Itself; in this instance, how- 
ever, the power is in the rails, and an engineer may remain 



in one town and with his battery send a locomotive and 
train to any distance required." Of a later date is tbe rail- 
way of Bellet and De Rouvre, described in an English pat- 
ent of 1864, No. 2,681, in which two wires are stretched 
beneath the car to convey the current to the locomotive; 
also that of Hallez de Arros, of Nancy, France, in 1873, in 
which the inventor in his patent says, after describing his 
locomotive: "The battery or source of electrical power may 
be mounted on the carriage, as above described, or it might 
be fixed in position and the electrical current might be trans- 
mitted by conductors laid along the rails, or by the rails 
themselves." 

In the railway invented by Mr. W. H. Knight and myself, 
which has recently gone into practical operation in Cleve- 
land, in connection with the Brush system, we make no 
extravagant claims to be the first persons to whom the idea 
of electric locomotion has come, but we do claim that we 
have taken up only devices which are free as air to every in- 
ventor, and by inventions of the utmost importance have 
rendered electric railways a practical success. 

, < < ■ > » ^ ■ — ■ 

'Water Power for Cities. 
In London the plan of distributing water power in pipes 
for manufacturing purposes, running lathes, elevators, etc., 
is now in successful operation. The franchise is owned by 
the General Hydraulic Power Company. The water is taken 
from the Thames, filtered through sponge filters, then forced 
through the pipes by steam power. There is a pressure of 
700 pounds to the inch in the mains. The mains, which 
now measure in the aggregate seven or eight miles, are cast 
iron pipes 6 inches in diameter. They are cast in 9 foot 
lengths, and are tested to 2,500 pounds per square inch at the 
works. The joints are turned and bored spigots and sockets, 
and are made tight with gutta percha rings, the necessary 
pressure being obtained by two 1}^ inch bolts passing 
through lugs on each pipe. As each section is laid, the 
water is admitted to test the joints; and after that, if they 
are tight, very little more trouble is experienced. Stop 
valves are inserted every 400 or 500 yards, and by their aid 
the position of a leak can be located within that distance, 
after which it is easily found. 

The financial success of the company is no longer a mat- 
ter of doubt. Since January 1 of the present year the 
amount of water delivered has increased 40 per cent, and 
would be much greater if all the intended consumers had 
their machinery in place. The charges for power are based 
upon a minimum payment of 25s. per quarter for each ma- 
chine, and a sliding scale for the water, which is measured 
by meter as it is exhausted. The following is the scale of 
prices: 

Per Machine. 
£ 8. d. 

Under 3,000 gals, per quarter 1 5 (T 

Per 1000 sale. 

Above 3,000 " not exceeding 5,000 gals 8 

" 6,000 '• " " 10,000 " 7 

" 10,000 " " " 20,000 « 6 

" 20,000 " " " .10,000 " 5 

" 60,000 " " " 100,000 " 4 

" 100,000 " '' " 200,000 " S 

" 200,00aby special terms. 

In many cases the cost of lifting by the company's power 
is as low as one halfpenny per ton lifted 50 feethigh. 

^ < » I ^ ■ 

Tbe Philadelphia ElectrlcaPExhlbltlon. 

The ai-rangements seem to be in a promising state of for- 
wardness for the prompt openmg of this exhibition as de- 
signed, on Sept. 2. The main building has been completed, 
and the former Pennsylvania passenger depot is to be used 
as an annex. Twelve engines, of the combined capacity of 
1,800 horse power, will run the dynamos which will bril- 
liantly illuminate the buildings and grounds. There will 
be 5,600 Incandescent lights, Edison furnishing one dynamo 
larger than any heretofore constructed, and capable of pro- 
ducing electricity to supply 2,000 lights. A part of the ex- 
terior illumination will be furnished by a monster arc light 
of 100,000 candle power. A conspicuous feature is to be an 
electrical fountain, the water jets and spray from which are 
to be gorgeously ilfuminated byrays of colored electric light 
thrown from invisible points, and controlled by cunningly 
devised optical apparatus. 

It is expected that there will be in all about three hundred 
exhibitors, the great electric light companies being very 
completely represented. In the schedule prepai'fed there 
are five classes of apparatus for the production of electricity. 
Electric <;(?«4««fe>r« alone require seven classes, an J each of 
these classes will have many exhibits. The most delicate 
and beautiful apparatus for making measurements of elec- 
tricity and its different properties will be shown under four 
classes. The practical application of electricity covers two 
sections, one embracing apparatus requiring electric cur- 
rents of low power, and the other currents of high power. 
Under the former section come electric telegraphs, tele- 
phones, microphones, etc., fire and burglar alarms, annun- 
ciators, electric clocks and time telegraphs, electric regis- 
tering and signal apparatus, applications of electricity to 
dentistry, to warfare, to mining and blasting, to spinning 
and weaving, to traps and snares, to pneumatic apparatus, 
to musical instruments, to writing and printing, to conjur- 
ing apparatus and to toys. Currents of high power will be 
shown as used in electric illumination, in electro-metallur- 
gy, and other chemical applications, in storage batteries, in 
the transmission of power to electric motors, and in mag- 
netic brakes. Other sections of the exhibition will be de- 



voted to atmospheric electricity, terrestrial magnetism, etc., 
historical apparatus, and books on the general subject. 

The Franklin Institute, which is carrying out the exhibi- 
tion, has decided that no awardsor premiums shall he s^iven, 
but in place thereof a report to the Institute will be prepar- 
ed by a Board of Examiners, which report will be as full as 
the time and opportunity will permit. Exhibitors are re- 
quested to give, at the time of the opening of the exhibition, 
detailed descriptions of their exhibits, addressed to the 
Board of Examiners, describing the merits of each exhibit 
as understood by the exhibitor. If any of the exhibitors 
desire expert examination or competitive tests of their dis- 
plays, such tests will be conducted by the Institute to tbe 
extent practicable in the time, provided the cost of the ma- 
terials and instruments used be borne by the exhibitors 
desiring the test. The Institute reserves the right to enter 
into such other scientifle work touching the exhibition (not 
requested by the exhibitors) as in its judgment may tend to 
the advancement of science. The examiners shall be ap- 
pointed by the Board of Managers, and shall be men of 
acknowledged integrity, skill, and experience in the class 
of goods assigned to them. All parties making application 
for tests thereby bind themselves to acquiesce, without ap- 
peal, in the results of the tests. 

The English Government has taken oflicial action, and 
has detailed Lieutenant Chisholm Batten, of the Royal Navy, 
to attend, and, after a careful study of all its features and 
developments, to make a report to his government. The 
Royal Society of England will be represented by John Hop- 
kinson, M.D., F.R.S.; V. H. Preece, C.E., F.R.S.; Lord 
Rayleigh, D.C.L., F.R.S.; and Prof. Sir William Thom- 
son, LL.D., F.R.S. ; and the French Academy will send a 
representative, as will also France and the other Continent- 
al Governments; the Canadian Royal Society and the Re- 
public of Mexico, and nearly every one of the North and 
South American Governments will send commissioners. 

The United States Government has not been backward in 
lending its aid to the exhibition, and has appropriated $7,500 
for the expenses of a Commission to provide for an interna- 
tional conference of electricians to be held during the con- 
tinuation of the exhibition. The Commission was author- 
ized to invite scientific men, native and foreign, to partici- 
pate in its labors, and power was given it to determine the 
scope and character of its work. The members are to serve 
without compensation. In accordance with this act the 
President named eleven Commissioners as follows: Profes- 
sor H. A. Rowland, Johns Hopkins University; John Trow- 
bridge, of Harvard College; George F. Barker, University 
of Pennsylvania; M. B. Snyder, High School Observatory, 
Philadelphia; J. Willard Gibbs, Yale College; Simon New- 
comb, Nautical Almanac; Edwin J. Houston, Philadelphia 
Central High School; Charles A. Young, Princeton College; 
Dr. W. H. Wahl, FrankUn Institute, Philadelphia; F. C. Van- 
dyck, of Rutgers College; and C. F. Brackett, of Princeton. 
This Commission has chosen Prof. H. A. Rowland, of Johns 
Hopkins University, President; Professor M. B. Snyder, of 
Philadelphia, Recording Secretary; Professor G. F. Barker, 
Corresponding Secretary; and the following Executive 
Committee: Professors Rowland, Snyder, Barker, Dr. W. 
H. Wahl, and Professor Simon Newcomb. 

During tlie progress of the exhibition there will be held in 
Philadelphia meetings of the American Association for the 
Advancement of Science and the American Institute of 
Mining Engineers, and it is known that many members of 
the British Association, holding its meeting this year In 
Montreal, will be present as guests of American scientists. 
The topics to be discussed in the electrical conference are 
informally announced as follows: The sources of electrical 
energy; the theoretical conditions necessary to the most ef- 
ficient construction of the dynamo-electric machine for the 
various purposes of practical work, the electrical transmis- 
sion of energy; the systems of arc and incandescent light- 
ing; the theory of the electric arc, storage batteries, electro- 
metallurgy; lighthouses for the coast; applications of elec- 
tricity to military and mining engineering; lightning pro- 
tection; induction in telephone lines, and the problem of 
long distance telephoning; the question of underground 
wires; atmospheric electricity; earth currents and terrestrial 
magnetism; photometry and standards for photometric mea- 
surements, the ratio of the electro-magnetic to the electro- 
static system of units and the electro-magnetic theory of 
light, and, finally, on account of the pressing necessity 
for accurate and uniform electrical measurements, it is 
probable that the question of establishing a National Bu- 
reau of Physical Standards will receive proper attention. 

Three grand receptions will be given during the time of 

the exhibition, one at the Academy of Music on Sept. 5, one 

at the Academy of Fine Arts, and a third at Haverford 

College. 

^ < ■ > ^ ■ 

Poisonous Postal Notes. 

The Post Office Department is issuing a new style of post- 
al note. It is of the same size as the old one, but differs in 
color and in the method of indicating the number of dollars 
to be paid. The old one was made of bright yellow paper, 
with a broad design on the back printed in green. The 
amount to be paid was indicated by punching figures in the 
margin. The new one is made of paper of a faded lilac 
color, and is printed in black on the face and blue on the 
back. The number of dollars Is indicated by the number 
of stubs attached to it after it is torn from the book. 

The chief reason for making the change was the poisonous 
character of th£ ink on the back of the old notes. 
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ENGINEEBINO INVENTIONS. 

A hydraulic thrust block for propeller 
Bhaf ts has been patented by Mr. William Cousins, of 
New Yorlj city. It is constructed with a piston attach- 
ed to the shaft, in a cylinder supplied at both ends 
with water by a force pnmp through pipes with valves 
opened by tlie movement of the piston, so the thrust of 
the shaft will be sustained by a water cushion, the es- 
capeof water around the shaft being prevented at each 
end of the cylinder by packing rings. 

A steam boiler has been patented by Mr. 
Benjamin F. Wright, of Oneida, Kansas. This inven- 
tion covers a special construction of boiler in which a 
cylindrical fire box is entirely surrounded by water, 
and the gases, smoke, and heated air from the fire are 
driven directly through the water in the boiler without 
the aid of flues, the object being to prevent the escape 
and loss of heat, and secure a higher degree of econo- 
my in combustion, while preventing sparks. 

An adjustable crank shaft has been patent- 
ed by Mr. Edward Barrath, of Brooklyn, N. Y. The 
shaft sections have upon their adjacent ends heads 
with eccentric female screws having different diame- 
ters and reverse screw threads, the male screws having 
oblong openings to receive the ends of the crank, the 
screws having exterior and interior screw threads to 
screw into the female screws of the heads, and upon 
the ends of the crank, and the crank having oblong 
ends and male screw threads, so the crank can be 
readily adjusted and will be securely held. 



MECHANICAL INVENTIONS. 

A nut lock has been patented by Mr. Jacob 

C. McAfee, of Dallas, West Va. The invention con- 
sists in making the recess for the threaded block en- 
tirely through the nut, and the threaded block of the 
same thickness as the nut, and combining with it a 
wedge which is driven in behind the block. 

An oil cup has been patented by Messrs. 
Edward Mancort and Charles Thirion, of New York 
city. A diagonal passage is provided for, with a spin- 
dle set in line therewith, with other novel features, to 
prevent all varying of the flow after the spindle is 
once properly set to secure the desired feed of oil. 

A means for connecting loom shuttle bind- 
ers to shuttle boxes has been patented by Mr. Luman 

D. Bennett, of Jewett City, Conn. This invenlion pro- 
vides a simple and efficient detachable joint, which al- 
lows of the binrier being readily taken out or replaced, 
and in which the binder pivot shall be locked or held 
securely in its eye or socket when the binder is in its 
working position. 

A chest for tools has been patented by Mr. 
John F. Zimmerman, of Washin gton Center, Mo. In 
combination with a chest and its lid is a series of trays, 
connected with each other and with the ciiest and its lid, 
so that when the lid of the chest is swung up and back 
the trays will be swang up and backward; a hinged 
front is also provided for, on the back of which a box 
is formed, so connected with the trays that it swings 
out when the trays swing up. 

A clutch has been patented by Mr. Edward 
Barrath, of Brooklyn, N. Y. It is designed for presses 
and other machinery, and is especially for use where 
the clutches are to work both ways, the clutch bar be- 
ing placed in a groove in a shaft and in recesses in 
collars attached to the shaft, pivoted at its ends to a 
link and lever, and connected at one end with a spiral 
spring to raise it into gear with the grooved pulley hub, 
with other novel features. 



AOBICULTTJBAL INVENTIONS. 

A cane planting machine has been patented 
by Mr. Charles Coleman, of Honolulu, Oahu, Sandwich 
Islands. This invention covers an improvemeut on a 
former patent issued to the same inventor, simpl if ying 
the construction of the machine, and rendering it more 
reliable in operation. 

A reaper attachment for traction engines 
has been patented by Mr, William Kimmel, of Cam- 
bridge City, Ind. This invention covers a novel con- 
struction whereby a traction engine and one or more 
self -binding reapers are adapted to work together, the 
engine furnishing the power to work the reapers. 

A grain cleaner has been patented by Mr. 
Bertrand Scott, of Keyser, W. Va. The machine is 
compact and simple in construction, and is for taking 
off the fuzz or beard from the small ends of grains of 
wheat, removing alt dust and impurities from the 
grain, thoroughly scouring it, and polishing and clean- 
ing without crushing or breaking it, 

A land furrower and roller has been patent- 
ed by Messrs. David, Levi S., and Thomas T. Holda- 
way, of Provo City, Utah Ter. The invention combines 
with the draught bar or pole and the plows, diverging 
arms, having their forward ends pivoted to the draught 
barorpole, and with bearings at their rear ends, with 
a roller journaled in the bearings. 

A harrow has been patented by Mr. Chas. 
P. Snow, of Lanark, 111. Combined with the main 
frame is a sliding frame and swinging teeth, bent at 
their upper ends to form pivots, the bearings being se- 
cured to the sliding frame, and having apertures with 
upperand lower flared surfaces, and means foradjust- 
ing the sliding frame. 

A combined barrow and cultivator has 
been patented by Mr. John R. Dunlap, of Sherman, 
III. The side beams have harrow teeth, and are se- 
cured at a little distance from their forward end to a 
cross bar, in such position that their forward ends will 
be at a little distance from each other, so the plants 
can pass between the ends, and there are other novel 
fea:ures. 

A self-clearing revolving beam harrow has 
been patented by Mr. John D. Winters, of Davisville, 
Cal, It has a lower frame with rotating beams with 
teethupon their opposite sides, and with cross rods at 
righlangles with the teeth, and an upper frame with 
cross bars connected with the lower frame by hinged 
bars and a bail and lever, so the tooth beams can be 
allowed to rotate to clear the teeth of rubbish. 



A horse hay rake has been patented by Mr. 
Adolphus W. Stevenson, of Troy, O. The draught 
frame and rake head are hinged to each other, and the 
seat standard is attached to a bar or other suitable de- 
vicehinged at its forward end to the draught frame, 
and so connected at its rear end with the rake head 
that the driver's weight will assist in tilting the rake, 
and the rake head will be relieved of the siraiu of a 
downward impulse upon the seat bar, with other novel 
features. 

.*» ♦ o 

UISCELLANEOVS INVENTIONS. 

A plaque has been patented by Stella A. 
Jackson, of New York city. It is of glass, with a trans- 
parent spot in the center on which to mount a picture, 
the remainder of the plaque being frosted or made in 
imitation of porcelain by grinding, or by grinding and 
painting. 

A scarf has been patented by Mr. George 
Lennig, of New York city. It consists of an embossed 
leather front, with stiffening and lining, making a scarf 
which is simple and dutable, will readily take any de- 
sired shape, will retain its color, and can be readily 
cleaned when soiled. 

A basin trap cleaner has been patented by 

Mr. James E. Kelsey, of Brooklyn, N. T. The inven- 
tion provides for a flexible pipe, with a hollow tapering 
stopper at one end, so the waste pipe and faucet may 
be connected, and the clearer is adapted also to be ap- 
plied to basins with large or small outlets. 

A combined satchel and pillow has been 
patented by Mr. Benjamin Eiam, of Houston, Texas. 
This invention combines with a valise or satchel an air 
bag permancntlyincorporated therewith to form one 
of its sides, and having a mouthpiece upon the exterior, 
so the bag can be inflated without opening the valise. 

A buckle has been patented by Mr. Albert 
H. Mantey, of Mound City, Kansas. The buckle has 
a sliding tongue plate held in a slot or passage made 
through the lower cross piece of the buckle frame, and 
the tongue plate is curved to facilitate the insertion 
and removal of the tongue from the strap, with other 
novel featttres. 

A bushing for sheaves has been patented 

by Mr. Willard F. Wellman, of Belfast, Me. This in- 
vention relates more especially to roller bushings for 
the sheaves of sliips' blocks, and provides for such 
construction as to do away with the friction of the 
bearing rollers upon each other and upon the pintle of 
the sheave. 

A rope reel has been patented by Mr. Eph- 
raim M. Bishop, of Olive Bridge, N. Y. This inven- 
tion provides a new and improved spool on which coils 
or balls of rope or cord of various sizes may be held, 
doing away with the necessity of rewinding when it 
comes from the manufacturer, before being sold by 
the dealer. 

A flying target has been patented by Messrs. 

Elmer and Howard Eidge, of Philadelphia, Pa. It is 
formed of a flat ring in which a bulb is held which can 
be inflated to give the target body, the bulb being se- 
cured to the inner end of a tube passed radially through 
the ring, and retained by wires or bands pivoted in the 
ring. 

A quilting attachment for sewing machines 
has been patented by Mr. William G. Humphreys, of 
Seneca, S. C. This invention covers a novel ar- 
rangement and construction of parts, the frame being 
moved backward and forward as the work progresses, 
and the goods shifted by rolling and unrolling rollers, 
being all the time kept taut edgewise and lengthwise. 

A cant hook has been patented by Mr. Geo. 
W. Lord, of Bloomington, Pa. This invention covers 
novel constmctions of the tiook proper and joint por- 
tion of the clip to which it is pivoted, so the book is 
prevented from falling unduly forward or moving un- 
duly back, and thus is always kept within a convenient 
range of motion for its work, with other novel fea- 
tures. 

A windmill has been patented by Mr. 
Merritt W. Palmer, of Holland, Mich. This inven- 
tion relates to self-regulating windmills, where two 
rock shafts, with steering vanes, aro mounted on a 
wheel frame, and geared together at right angles, made 
to throw the wheel more or less edgewise to the wind 
about a vertical axis in proportion to the strength of 
the wind. 

A gate has been patented by Mr. John A. 
Anderson, of Hepburn, Iowa. It is made with longi- 
tudinal and cross bars connected by pivols, with a 
sliding latch having recesses in its lower edge to en- 
gage with a pin attached to a pair of the cross bars, and 
connected with the lower part of the gate by inclined 
bars, so the gate can he raised and lowered, and will be 
held in place when adjusted. 

A shelf for exhibiting goods has been pa- 
tented by Mr. Norman Robertson, of Kincardine, On- 
tario, Canada. The invention consists in the combina- 
tion, with a shelf, of one or more eccentric V-shaped 
clamps pivoted to the under side of the shelf, between 
which clamp and the next lower shelf the goods are 
held, it being convenient to hold the goods by one or 
more clamps according to size. 

A sash fastener has been patented by Mr. 
John McPherson Lowrey, of Jonesborough, Qa. A 
sash lock is formed of two metal strips crossed and 
pivoted to each other out of the middle, provided at 
their ends with jaws, of which those on the short ends 
have smooth edges and those on the long ends serrat- 
ed edges, making a detachable device for holding and 
locking window sashes in any desired position. 

A wick trimmer has been patented by Mr. 
Robert Hoffman, of Cohoes, N. Y. This invention 
covers an improvement in addition to a former inven- 
tion of the same patentee, whereby a wick trimmer is 
combined with a clamping frame for pressing and hold- 
ing the wick to the edge of levers or blades of the wick 
trimmer, for trimming lamp wicks which are to have 
their upper ends rounded. 

A combined wagon jack and tire tightener 
has been patented by Mr. Melzar W. Coon, of Walla 
Walla, Washington Ter. A chain lever is mounted be- 



tween two standards, and connected by a chain with a 
sliding block placed between the standards, and pro- 
vided with a pawl of engaging ratchet teeth formed on 
the back of the standards, to lift and expand the wheel 
in the tire without resetting the latter. 

A thermostat has been patented by Messrs. 
Willey J. P. and George L. Kings ey, of Rome, N. Y. 
I'his invention relates to the class of thermostats 
where metals of different coefflcienis of expansion are 
employed to operate an electric circuit, being designed 
for use where changes of temperature are only slight, 
and being capable of adjustment by a ecrew to the re- 
quired temperature; it may also be used in connection 
with mechanical devices. 

A nut lock has been patented by Mr. 
Gwilym Bowen, of Murphysborough, III. The washer 
has curved grooves with inclined ends, so that when a 
locking pin is forced through one of the grooves its 
ends will be bent outward beyond the face of the wash- 
er ; when the pin is properly driven into place both 
ends will project beyond the face of the washer, when 
they may be struck a light blow and bent against the 
nut. 

A sash cord fastener has been patented by 
Mr. Frederick S. Heiser, of Brooklyn, N. Y. The in- 
vention consists in a rod or plate adapted to be held in 
the side bar of a sash, with means for fastening the 
cord or chain near its lower end, and of such length 
that in any position of the sash the cord will be free 
to pass over the pulley, and so the plate or rod can be 
withdrawn from the top of the sash, and the balance 
cord secured without removing the eash from its frame. 

A clasp, for use as a stocking supporter, 
skirt and sleeve adjuster, etc., has been patented by 
Mr. Henry Binley, of Albany, N. Y. The clasp com- 
prises a book with a tongue pivoted at one end, and 
having a bifurcated or forked eod; in attaching the 
clasp the fabric is placed in the hook in a doubled 
condition, and the tongue then closed down upon it, so 
the material is caught and wedged between the end of 
the tongue and the body. 

A ship's log has been patented by Mr. David 
Carroll, of Union City, Pa. The invention covers a 
contrivance for setting the wheels in the line of the 
well, for passing them through a well of small size, 
and afterward swinging them up horizontally and into 
position in advance of the supporting rod, to enable 
the water to act on them in advance of any disturbing 
effect of the supporting rod, the forward and leeway 
motions of the ship being indicated by pointers. 

An artificial stone vessel has been patented 
by Mr. Alexander S. Johnson, of New York city. This 
invention relates more particularly to stone wash tubs, 
and provides a metallic lining therefor, for protecting 
the bottom and side walls, and also a method of mak- 
ing a water tight joint between the lining and the walls 
of the vessel, by moulding the vessel upon its lining, 
or with a groove upon the inside, into which the edges 
of the lining may be worked by a tool and cemented. 

An improvement in barrels, tubs, pails, etc., 
has been patented by Mr. James W. Weston, of New 
York city. Ttie invention consists in a combination of 
tapering or wedge shaped keys with each other and 
with a separated head section , with an inner support 
or follower, affording a novel means of securing the 
heads on barrels, etc., and allowing of their ready 
opening and closing without removing the hoops 
around the chine when removing the head. 

A combined burglar alarm and door bell 
has been patented by Mr. Eugene B. Travis, of Peeks- 
kill, N. Y. The invention consists in two parallel 
plates with lever hammers and their springs and stoiis, 
in connection with a bell, a collar on a knob spindle 
having spring pressed pawls, so that an alarm will be 
sounded when the knob is turned, whether the door be 
fastened or not, and whether attached to a door or any- 
thing else. 

A wick trimmer has been patented by Mr. 
Robert Hoffman, of Cohoes, N. Y. It combines two 
levers, one having a flat plate formed on one end, with 
a curved recess in its under side at the inner edge, and 
with a flange along the outer edge on the upper sur- 
face, the other lever having a plate on its end fitting on 
the curved part of the other plate, making a trimmer 
that is very simple in construction and one that need 
not always be held in exactly the same post tion. 

An electric wire insulator has been patent- 
ed by Mr. George W. Prince, of Brooklyn, N. Y. The 
insulator is formed with a special perforation and 
slots in its upper part, and upwardly inclined grooves 
in its lower part, whereby the electric wire can be 
readily inserted and secured in the insulator, and the 
wire and insulator will not be liable to become discon- 
nected even if the insulator should be detached from 
its supporting pin. 

A washing machine has been patented by 
Mr. Paul Maisonneuve, of Chicago, III. It is con- 
structed with corrugated staves connected with each 
other and with a top cross bar by open annular rods 
and bolts, with an adjustiible base bar to regulate the 
height and a rotary bottom with radial semicylindrical 
corrugated cleats, and rotated by shafts and gear 
wheels, the machine in use being placed in and secur- 
ed to a wash tub. 

A nut lock has been patented by Messrs. 
Isaac D. Weaver and Christian Q. Singer, of Lebanon, 
Pa. The invention consists in a plate with apertures 
for nuts, find with a spring on the front of the plate 
having at its free end an aperture and with a flange, 
the plate being placed on the ftsh plate and over the 
nuts, or over some and against others of the nuts, one 
of the bolts being passed through the aperture in the 
spring strip, the device being specially adapted for 
locking nuts on rails. 

A quilting machine has been patented by 
Mr. Evans Wood, of Lyons Station, Krohne P. O., Texas, 
Combined with a needle frame adapted to carry a series 
of needles is a feed plate, eccentric shaft, rock shaft, 
and various special features of construction, it being 
designed to operate the machine at the rear of a cotton 
condenser of a cotton gin, so that the thick bat of cot- 
ton as it issues from the condenser may be fed between 
the upper and lower webs of cloth used for making the 
quilt. 
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The Charge foi- Insertion under this fiead is One Dollar 
a line for each insertion ; about eig/tt words to a line. 
Advertisements must be received at publication office 
aseaily as Thursday morning to appear in next issue. 



Everything relating to electricity cheap. Scbool Elec- 
tricity, N. Y. 

"Tobacco fit for a king " is what was said of a 
famous brand of Havana cigars. And it was, too ; for it 
turned out to be the identical brand {|1,000 per thou- 
sand) which Louis Napoleon smoked. Where made? 
Havana. Of what leaf? Now prepare for a surprise, 
yet the truth, by confession of the maker— of leaf im- 
ported from the Golden Tobacco Belt of North Carolina, 
That purity, flavor, fragrance, belongs to no other to- 
bacco. Out of the very best of it is made Blackwell's 
Durham Long Cut, for pipe and cigarette smoking. 
The trade mark of the Durbam Bull and the Long Cut 
Brand give you the Emperor's tobacco. 

" Patents on Inventions," a quarterly Patent Law 
Review for inventors, patentees, and manufacturers. 
Send stamp for specimen copy to B. F. & C, P.O.Box 
672, N. Y. 

Practical Instruction in Steam Engineering and Me- 
chanical Drawing. Situations furnished. Send for 
pamphlets. National Institute, Grand Opera House, 
23d St. and 8th Ave., N. Y. 

A Bargain— 50-light Springfield Gas Machine com- 
plete for sale by H. M. Quackenbuah. Herkimer, N. Y. 

For Sale.— Patent for Automatic Fire Extinguisher ; 
certain and sensitive. 113, Charlottesville, Va. 

Wanted. —A patented article made in large lots or on 
royalty. Chas. O. Patterson, Augusta, Kan. 

Wanted. — A Civil Engineer of experience to make 
proflles of and establish grades for about 10 miles of 
streets. Address Mayor and Council. Hagerstown, Md. 

To introduce our "Patent Socket Screwdriver'* 
we will send one to any address for 35 cents. Stamps 
taken. George S. Allen, Plantsville, Conn. 

Owners of inventions desiring to sell them in Europe- 
see advertisement headed Patents Negotiated Abroad. 

The Cyclone Steam Flue Cleaner on 30 days' trial to 
reliable parties. Crescent Mfg. Co., Cleveland, O. 

1% in. Steam Whistles, by mail, 55 cents. A. G. 
Brooks, 361 N. 3d St.. Philadelphia. 

For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, flre and low 
pressure pumps, independent condensing outfits, vac- 
uum, hydraulic, artesian, and deep well pumps, air com- 
pressors, address Geo. F. Blake Mfg. Co.. 44 Washing- 
ton St., Boston; 97 Liberty St., N Y. Send for Catalogue. 

Quinn's device for stopping leaks in boiler tubes. 
Address S. M. Co., South Newmarket, N. H. 

Hercules Water Wheel— most power for its size and 
highest average percentage from full to half Gate 
of any wheel. Every size tested and tables guaranteed. Send for 
catalogae, Holyoke Machine Co., Holyoke and Worcester, Mass. 

Mills, Engines, and Boilers for all purposes and of 
every description. Send for circulars. Newell Univer- 
sal Mil] Co., 10 Barclay Street, N. Y. 

Wanted. — Paten ted articles or machinery to mannfac- 
tureand Introduce. Lexington Mfg. Co., Lexington, Ky. 

Brush Electric Arc Lights and Storage Batteries. 
Twent y thousand Arc Lighcs already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O, 

For Freight and Passenger Elevators send to L. S. 
Graves & Son, Rochester, N.Y., or 46 Cortlandt St.. N. Y. 

"How to Keep Boilers Clean." Book sent free hj 
James F. Hotchklss. 86 John St., New York. 

Stationary, Marine, Portable, and Locomotive Boilers 
a specialty. Lake Brie Boiler Works, Buffalo, N. Y. 

Presses & Dies. Perracate Macb. Co., Bridgeton . N. J. 

The Hyatt fiJters and methods guaranteed to render 
all kinds of turbid waterpure and sparkling, at economi- 
cal cost. The Newark Filtering Co . , Newark, N. J, 

Bailway and Machine Shop Equipment, 

Send for Monthly Machinery List 
to the George Place Machinery Company, 
121 Chambers and 103 R-eade Streets, New York. 
Steam Boilers, Rotary Bleachera, Wrought Iron Turn 
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa. 
Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 
For Power & Economy, Alcott's Turbine, Mt. Holly, N. J. 
If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents mayalso be obtained. For instructions 
address Munn & Co., Scientifec American Patent 
agency, 361 Broadway, New York, 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St., New York. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific AMicuiCAN SuppLiiMKNT scut to them free. 
The SCPPi.iCMBNT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn &Co.. Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co.. 139 Center St., N. Y. 
Drop Forgings. Billings & Spencer Co., Hartford, Conn. 

Electrical Alarms, Bells, Batteries. See Workshop 
Receipts, v. 3. $^.00. B. & F, N. Spon, 35 Murray St.. N. Y. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
419 East 8th Street, New York. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New YorK. 

Emerson's 1884^^Book of Saws. New matter. 75,000. 
Free. Emerson. Smith &Co.. Limited. Beaver Falls, Pa. 

Hoisting Engines. Friction Clutch Pulleys, Cut-ofif 
Couplings. D. Prisbie & Co., Philadelphia, Pa. 

Barrel, Keg, Hogshead, Stave Mach'y. See adv. p. 141, 

For best low price Planer and Matcher, and latest 
Improved Sash, Door, and Blind Machinery, Send for 
Catalogue to Rowley & Herman ce, Williamsport, Pa. 
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Machine for grooving chilJed rolls for flour mills. 
Pratt & Whitney Co., Hartford, Conn. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. IMamond Drill Co. Bos 423. Pottsvillo. Pa. See p. 141. 

Catechism of the Locomotive, 625 pages, 250 engrav- 
ings. Most accurate, complete, and easily understood 
book on the Locomotive. I'rice 12.50. Seud for catalogue 
of railroad books. The Railroad Gazette, 73 B'way. N.F. 

The Porter-Allen High Speed Steam Engine. South- 
wark Foundry& Mach. Co., 430 Washington A ve.,Phil.Fa. 

Iron and sieel wire of all kinds. Extra qualities 
straightened and cut to lengths a specialty. Trenton 
Iron Co., Trenton, N. J ., and IV Burling Slip, New York. 

Munson's Improved Portable Mills, TJtica, N. Y. 

C. B.Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind . See adv., page 142. 

Split Pulleys at low prices, and of same strength and 
appeuranceas Whole Pulleys. Vocoin & Bon's Shafting 
Works. Drinker St., Philadelphia, (-"a. 




HINTS TO COERESPONDENTS. 

Name and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References To former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repealed; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or mail, each must take his turn. 

Special Information reaaests on matters of 
personal rather than general interest, and requests 
for Proxript Answers by Ijctter, should be 
accompanied witli remittance of %1 to $5, according: 
to the subject, as we cannot be expected 10 perform 
such service without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Minerals sent forexamination should be distinctly 
marked or labeled. 



(1) P. C. A. — Of what is pewter com- 
posed P I want a metal cheap, capable of making flne 
castings, of being run in steel moulds, not subject to 
rust, or that may be g:alvanized. A. Pewter is four 
parts tin and one part lead. The metal that answers 
your requirements is zinc (spelter). It will not rust, 
anddoes not require galvanizinsr. Very fine castings 
can be made from it. It flows easily. The metal 
mould should be warm 

(3) B. F. C. wants a good recipe for mak- 
ing soldering fluid for soft soldering jewelry; some- 
thing tnat will not rust his tools. A. Dissolve sheet 
zinc in muriatic acid until the acid will take up no 
more zinc. Turn ofE the clear liquid and dilute it with 
alcohol instead of water. When diluted with water it 
must retain acid enough to rust, but with alcohol the 
dilution can go on until Ihe acid is not perceptible to 
the tongue. 

(3) P. J. D. says he wants to blue the 
•*top8"of skates, probably the sheet of ateel on which 
the foot rests. AH bluing is done, after polishing, 
simply by heating. The polished article is laid in a 
bath of hot eand or ashes until it turns blue. Then let 
it cool in the air or cool it in water. If the article is 
of ateel and has been hardened, the bluing will bring it 
to a spring temper— that of saw blades and case knives 
and wood firmer chisels. You can harden the bottom 
edge of skate runners, without springing or cracking, 
by heating them in the red hot lead bath and chilling 
in water. The edge, only, of the skate runner needs to 
be made red hot. 

(4) J. W. P. asks: 1. What is the great- 
est engine piston speed recorded? A. In locomotive 
practice the piston speed will sometimes run from 1,400 
to 1,600 feet per minute, though we do not know of 
any record of the absolute highest speed. 2. I see an 
old idea revived in Europe for propelling boats by forc- 
ing water through a tunnel parallel to the keel, or 
rather forcing boat over water in tunnel. Is it practi- 
ca'^ile? If not, why? A. This idea has been tried by 
many, and so far has failed to prove as economical as 
the other accepted methods of boat propulsion. 

(5) 0. R. B.— The best way to tin old cop- 
per utensils is to thoroughly clean them with sand and 
oxalic acid, and tin with a large copper soldering iron, 
using muriate of zinc and salammoniac (soldering fluid) 
for flowing the tin. It can also be flone by heating 
the vessel and flushing melted tin over the surface, first 
sprinkling the surface with powdered resin. You may 
succeed in this after a few trials. 

(6) E. A. C. writes: I wish to construct 

an apparatus to level between points a few feet apart 
(say 12 feel or less) where a common level cannot be 
used on account of intermediate obstructions. To do 
this 1 propose to use two glass hollow tubes ^ inch 
diameter, say 3 inches or 4 inches long, each ooe to set 
in stand of metal, and each to have a scale marked on 
same; then connect the two stands by rubber lube, and 
flll with some liquid. Now, what I wish to know is, 
what liquid can I use that will show level on its sur- 
face in the tube, and not concave like water? Mercury 
would do, I suppose, only,*being so heavy, it would be 
bad to handle in a rubber tube 10 feet or 10 feet long. 
Can you suggest anything? A. The device you describe 
is already in use. Use water with glass large enough 
to contain a little float. The capillary edge of the 
water is sufficiently accurate for most purposes. 

(7) C. D. V. says: Admitting the fact that 
a base ball can be made to curve by causing it to take 
a revolving motion, why does not a rifle ball curve 
shot out of a grooved barrel? A. All round balls shot 
from rifled guns do curve to the right or left, according 
as they revolve to the right or left. But elongated bails 
or bolts of a length of 2 or 3 diameters are now princi- 
pally used with rifled guns, and these projectiles go 
straight. 

(8) W. R. H. — Can you tell me how I can 
retin copper cooking vessels? A. Make the copper 
chemically clean by washing with a saturated solution 
of zinc in muriatic acid, the acid to be weakened with 



water to half strength after the dissolving of the zinc. 
Heat the copper vessel and pour in a small quantity of 
metal, of tin one, lead one, and shake or tip the vessel 
until the tinning runs over the parts. Or, ** wipe " the 
melted tin over the bare places with a cotton canvas 
pad. 

(9) 0. W. K. asks how, in japanning small 

articles like buttons, back hooks, eyelets, etc., they 
are kept from sticking togetlier while baking? A. By 
stringing upon flne.wire stretched. 

(10) E. P. McC. — A man is never too old to 
learn a trade. Every trade has its living grade. Suc- 
cess depends entirely upon industry and mental appli- 
cation. If you have given no thought until the age of 
20 as to your future employment and aim in life, it is a 
matter of deep regret, and you should flee to the first 
industrial opening, resolved that you will be contented 
to work until you have accomplished a trade or call- 
ing. 

(11) E. L. H. asks for some rule by which 
to flgure the weight of counterbalances for the drivers 
(leading and trailing) of a locomotive. A. The weight 
of counterweights should be equal to the weight of 
the moving parts at the same distance from the cen- 
ter, or in proportion inversely as the center of gyration 
of the counterweight is further from the center of the 
wheel than the crank pin. See Scientipio American 
Supplement, No. 368, on Balancing of Machinery. 

(12) W. T. P. asks the amount of pressure 
to square inch a copper holder eight inches in diameter 
and twenty-nine inches long will stand. Holder is 
made of one-sixteenth inch brazier's copper with heads 
of three thirty-seconds inch in thickness, well riveted 
and swear, soldered in. A. If properly made and with 
raised heads, should be safe at 350 pounds pressure. 

(13) J. McI. — Steam pipes in contact with 
woodwith the ordinary use of steam do not ignite or 
set flre to the wood. Superheated steam caused by 
low water in the boiler has caused the pipes near 
boilers to set flre to wood work in contact. There 
have been a few cases where mysterious flres have 
been attributed to spontaneous combustion from dust, 
paper, rags, wool, or cotton lying in contact with steam 
pipes. The " insurance interest '* requires that all 
steam pipew shall be three-fourths of an inch or more 
clear of wood. 

(14) E. E. C. — For processes of galvanizing 
iron see Scientific American Supplement, Nos. 265, 
176, 161. Zinc and galvanized iron are in common use 
forwatercoolers; they are not as good or healthy as 
porcelain or brown stone ware. Nevertheless we use 
them constantly as linings in our water coolers without 
experiencing any poisonous effects. If water stands 
for a day in zinc, it acquires a disagreeable taste from 
the absorption of a small portion of zinc. Water re- 
maining in galvanized pipes over night should be dis- 
charged in the morning, it being so impregnated with 
zinc as to be unfit for drinking or cooking. 

(15) M. N. asks: Is there any method for 
removing the tin fi-om what is known as tin plate that 
will pay commercially? A. The makers of colors for 
dyeing use the tin scrap in the vicinity of New York 
by boiling the scrap in nitric and hydrochloric acids, 
precipitating the coloring matter. There are chemical 
establishments that make this a part of their business. 

(16) E. A. S. asks: 1. What length of oar 
(spoon shaped) do I need to obtain greatest speed out 
of a boat 15 feet long, 2 feet 4 inches wide, and 1 foot 
2 inches deep, weighing about 50 pounds; also what 
length and breadth of blade? A. Oar of ash, 8 feet, 
blade 20 inches by 6 inches wide. 2. The above boat 
being made of one-quarter inch poplar, what is the 
best way of treating the wood to keep it from absorb- 
ing water and rotting ? Would soaking it in raw lin- 
seed oil, then putting a coat of " filler " on and finish- 
ing in hard oil, answer my purpose? A. Use boiled 
linseed oil with a filler coat, rub down, and oil varnish. 

(17) A. F. S. asks the rule for determining 

the size and focal length of the small mirror used in 
the Gregorian refiecting telescope when the focal length 
of large mirror is known. The small mirror is to re- 
main stationary, and focusing to be done by rack and 
pinion. A. Make small mirror one and a half limes 
the diameter of the field glass of the eye piece and one- 
tenth shorter focus than the large mirror. See works 
on optics. 

(18) J. D. F., M.D., writes: In Scientific 
American Supplement, No. 339, is an article on per- 
oxide of hydrogen. In preparing the hair on a> living 
person for bleaching with peroxide of hydrogen, how 
is it possible To digest the hair for twelve hours in am- 
monia and water, at a certain temperature too? Can 
you not state more clearly the process of bleaching 
hair on the head of a Jiving person? A. In the article 
referred to, it U explicitly stated that " hot liquids or 
drying in drying chambers is excluded." When the 
hair is bleached on living persons, therefore, the pro- 
cess consists in simply applying the mixture of per- 
oxide, to which about 10 per cent of ammonium hy- 
droxide at 26° B. is added. 

(19) J. H. says: I have a steam yacht thirty- 
four feet long, seven feet beam, draws thirty inches 
water, ordinary inverted link motion engine 5 inches 
by 5 inches, plenty of steam, can carry to 95 pounds 
pressure. What diameter pitch and number of blades 
should a wheel have to give the best results for speed 
and economy? A. Wheel about 28 inches diameter and 
38 inches to 40 inches pitch; 3 blades. 

(20) A. H. McC. asks how to bend the ribs 
for a small steam yacht. A. The ribs must be steamed 
or soaked in hot water till they are quite flexible, then 
bent and kept in their shape till dry. 2. How the 
boards are attached to the ribs? A. The plank can be 
fastened to the ribs by copper rivets, or by nails driven 
through from outside and riveted; put a forelock under 
the head and over the point. 

(21) C. F. T. writes; I want something to 
add to a mixture composed of shellac dissolved in 
borax and water to prevent its drying too rapidly. I 
have tried glycerine, but it thickens or rather congeals 
it. A. The addition of more water is the only remedy 



we can suggest. Almost everything else which would 
tend to make it dry slowly would also have the effect 
of preventing its drying at all, or else act as the gly- 
cerine did. 

(32) E. P.— According to the act of 

March 3, 1883, antiqcities are admitted into this coantry 
free of duty. An antiquity however is something that 
was produced or manufactured prior to the 15th cen- 
tury. Artistic copies are likewise admitted free of 
duty when the same are for a private collection or for 
some public institution. 

(23) F. L. S. asks how the operation of 
washing emery so as to render it suitable for lens 
grinding is performed. A. Emery of all grades to a 
fineness of 120 can be purchased of emery dealers. For 
fine grinding or finishing, the finest flour may be gen- 
tly stirred in a large pitcher, at the same time allow a 
small stream of water, size of a straw, to run in and 
overflow at the spout into a wash basin, and from the 
wash basin upon the opposite side of the pitcher spout. 
By careful management you may obtain emery of 
almost any fineness in the wash, bowl. One pound is 
enough for a charge. 

(24) W. M. C. writes: In a 12 inch iron 
pipe running full of water (fresh) at 10 feet per second, 
40,000 feet long, what will be the total amount of fric- 
tion in pounds? A. The head due to friction alone is 
304 feet, or 133 pounds pressure. The head required for 
the rate of discharge through 40,000 feet of 12 inch pipe 
is 1,600 feet. 

(35) C. J. M. asks: Wliat amount of cement 
is needed to cover 3,300 square feet of surface? What 
kind, and how thick should it be spread? The soil is 
about 3 parts clay, 1 sand, which run together during 
beating rain. Wishing to use tank or reservoir for ir- 
rigation, I must raise the banks about four feet above 
Burface level. A. About 300 barrels. Make a mixture 
of 2 parts sand, 1 part cement, stiff enough to beat 
firm with a large faced ram or block. If the backing 
is firm, 3 or 4 inches deep will be sufficient. Finish 
with a thin wash of pure cement. 

(26) P. P. asks the price of sumac deliv- 
ered in New York. He means the leaves, A. New 
York is not a market for sumac leaves. Only the ground 
sumac is sold here, the domestic product being princi- 
pally ground at Richmond, Fredericksburg, and Peters- 
burg, Va. Ground Virginia is now selling at $60 to 
$75 a ton. 

(37) J. A. B.— Notwithstanding all the 
old prejudices in regard to the matter, there is nothing 
to snow that planting when the moon is fulling or 
waning, or at any portion of the signs of the zodiac, 
has anything to do with the growth of plants, any 
more than that certain stars have any effect on the 
destinies of those born thereunder. Numerous experi- 
ments in the planting of quick growing plants, at regu- 
lar and short intervals, have shown their growth not at 
all dependent on the stage of the moon at the time of 
planting. 

(38) E. S. asks at what depth the most 
valuable or the best paying gold ore is found. A. Me- 
tallic gold is generally found in superficial deposits. 
When it is in combination with pyrite, it may be found 
at any depth. See Professor J. S. Newberry's paper 
on the *' Genesis and Distribution of Gold," Scientific 
Amebicax Supplement, No. 329. 

(29) W. H. E.— What is the process of 
making cast iron malleable? A. The castings are 
made from " white hard" iron, very hard and brittle. 
They are packed in cast iron boxes with forge scales 
and powdered salammoniac, placed in oven and kept 
at a red heat for from six to eight days, depending on 
the size of castings; then gradually cooled. 

(30) Boys. — We would discourage the use 
of a pretentious Latin name for your workshop, and 
would prefer to recommend the use of a title that would 
be expressive of the work, such as Mechanical Invent- 
ing Company or Iron Experimental Workshop. 

(31) Dentist writes: An alloy composed of 
19 grains tin, 19 grains copper, and the remainder of 
the ounce gold, when a sufficient quantity of mercury 
is mixed with it, becomes a plastic mass. Will the ap- 
plication of heat, or absorbing the surplus mercury, 
make this plastic mass hard and solid again, or what 
will do it and what will be its color? A. The haiden- 
ing of your proposed amalgam by heat would require 
a temperature sufficient to evaporate the mercury, 
about600° Fah. This could be readily done in ordi- 
nary mechanical work, but for filling for teeth it will 
be impracticable. Any agent that would absorb the 
mercury would only act upon the surface. We think 
that this method would not give satisfaction. The 
principle upon which amalgams for the filling of teeth 
are made is the mixing of the mercury quickly with 
a powdered metal that will absorb or make a chemi- 
cal union of the two metals within a proper time to 
meet the necessities of this kind of dental surgery. 
Heretofore silver has been found to fill the bill. It 
would be very desirable to do this with a gold amal- 
gam, and as pure gold does not make a permanent 
amalgam with mercury (to our knowledge), some of its 
alloys may be possible. We think, however, that you 
will find in the silver and copper alloys with gold a bet- 
ter amalgam than with tin. A trial with jeweler's red 
gold, which you may obtain from any manufacturing 
jeweler In your town, will no doubt give you a passa- 
ble color for the amalgam. In order to obtain a fine 
full color for the amalgam, we fear that an excess of 
copper will have to be used which is objectionable in a 1 
sanitary sense. 

(32) J. O. M. asks how to make a reliable 
composition to be applied on narrow strips of stout 
paper at Intervals for cigar and taper lighter; the 
strips are rolled np and put in a box, and by a move- 
ment in the box when the lid is raised the strip is 
pushed up by a small friction clutch and the composi- 
tion is ignited. A. According to Prof. Prescott who 
analyzed several compositions, it was found that they 
consisted of black sulphide of antimony, potassium 
chlorate, and potassium nitrate; another composition 
was simply potassium chlorate and sodium hypophos- 
phite. The mixture is made in varying proportion, 
generally with a greater preponderance of the chlorate, 
and combined with liquid glue. 



Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

E. L. M.— The specimen isselenite, a variety of gyp- 
sum or calcium ulphate. Its principal use is as a fer- 
tilizer, also as plaster of Paris for makihg cornices, 
etc. 



INDEX OF INVENTIONS 

Por trlilcli Letters Patent of the United 
States ivere Granted 

August 19, 1884, 

AND BACH BEARING THAT DATB. 

[See note at end of list about copies of these patents.] 

Addressing macbine, Dennis, Jr., & York 303,922 

Airbralce.W.N. Willis 803,777 

Alarm. See Burglar alarm. 

Amalgamating pan, J. A. Bidwell 303.693 

Apple coring and slicing machine, G. Q. Stegman 303.679 

Arch, combination fireproof, H. G. Isaacs 303,856 

Awning, White & Stevens 303,686 

Ax handle, H. H. Trenor 303,767 

Axle box, C. H. Smith 303.954 

Axle, car, J. M. Garverick S03,6St 

Bag. See Paper bag. 

Bag and satchel frames, side catch for. B. Flocke 308,716 

Baling press, D. B. Hendricks 303,847 

Baling press. Q. J. Hoke 808,733 

Bar. See Drawn bar. Grate bar. 

Bathing cabinet, electric, L. Von Dolcke 303,959 

Billiard tahle leveler, J. W.BIundon 303,696 

Blacking machine, boot or shoe, L. Guzman 308,687 

Block. Seep Paper cutter block. 

Blower, air, . I. L. Noll 808,878 

Boat wheel, J. F. Cunningham 803,819 

Boiler. See Locomotive or steamboat boiler. 
Steam boiler. 

Boiler explosions, preventinK, G. B. Hall 303,841 

Boilers, safety device for hot water, W. A. Tracy 803,766 
Bolt. See Safety bolt. 

Bolting chest, cut-offfor, J. Todd 303,763, 303,764 

Bolting meal, etc., machine for, G. & A. Ray- 
mond 303.665 

Boot and shoe cleaner, C. W. Harris 803,845 

Boot or shoe heel support, P. D. Taylor 303.682 

Boot or shoe lasting machine, H. P. Aldrich 303,604 

Boots. lasts or former for rubber, D. McNamee.. . 303,940 
Boots or shoes, machine for forming rubber soles 

for,W.Cable 303,804 

Bottle and ]ar stopper, E. P. Hand 803,727 

Box. See Axle box. Journal box. Paper box. 

Box and tub fastener, B. S. Wlllard 308,775 

Box partitions, machine for making. G. L. Jaeger 303,935 

Brace, J. W. Johnson 303,643 

Braid rolls, automatic feeder for, E. Allen 303,605 

Brake. See Air brake. Car brake. Wagon 
brake. 

Brick machine, S. P. Crafts 308,709 

Brick manufacture, J. L. Durrough — 803,925 

Bridle. L. S. Longcor 803,869 

Bridle, A. Roeber 303,761 

Brush for cleaning chimneys, A. Oelschleger 303.880 

Buckle, A. H. Mantey 308,873 

Buckle protector for harness, A. L. Whitney 803,686 

Buggy, side spring, H. VV. Hamelle 803,931 

Burglar alarm, E. Baumbach 303.792 

Bushing for sheaves, W. F. Wellman 803,770 

Button fastener, J. H. Lange 303,648 

Button fastener blank, E. D. Steele 303,678 

Button or fastener for boots, shoes, etc., spring, 

I. J.Saunders 803,669 

Button, separable, R. M. Heller 308,731. 

Buttons, altachins, G. W. Prentice 803,664 

Buttons, mechanism for setting spring, I. J. 

Saunders 303,668 

Caisson for use in building subaqueous struc- 
tures, portable, H. Flad 803.880 

Calkcoverer, P. C. Lewis 308,650 

Canals, etc., lock and lock gate for, L. Coiseau — 303,807 

cant hook, G. W. Lord 803,870 

Cant hook band. J. Watson 803,688 

Car brake, J. F. Mallinckrodt 803,740 

Car brake, J. Stephenson 808,8«! 

Car coupling, L. A.Branchaud 303,693 

Car coupling, F. R. Wilkins 303,687 

Car door, grain, R.J.Wilson 303,960 

Car, dumping. Sears & Mathews 803,757 

Car, railway, J. F. Batcheior 303,791 

Carroof, J. W. West 803,684 

Carventilator, J. M. Fennerty 803,631 

Carwheel, S. Broadbent 303.700 

Car wheel, S. P. Ruber 303,760 

Carwheel grinding and turning machine, W- P- 

Barclay 303,609 

Carburetor, G. Froh 308,927 

Cards, self-acting reader for Jacquard, R. W. 

SuUeire 303,681 

Carpet stretcher, T. P. Butterfleld 303,619 

Carriage, J. F.Hurtig 803,933 

Carriage spring, A. A. Stimson 303,680 

Carriage trimming, J. P. Hagan 803,840 

Carrier. See Pneumatic carrier. 

Case. See Physician's buggy case. 

Castings, apparatus for the manufacture of 

small, S. Johnston 803,645 

Castings, mould for the manufacture of chilled 

car wheels and similar, G. W. A. Wieslng 803,773 

Chair. See Opera chair. 

Charm, watch chain, J. H. Enapp 803,864 

Checks, draughts, receipts, etc., device for cut- 
ting ofr.O. M. Moody 803,668 

Chest for tools, etc., J. F. Zimmerman 303.783 

Chimney cap, R. H. Craighlll 303,623 

Chimney cowl, A. S. Capper 303,918 

Clamp. See Match splint clamp. 

Clamping machine, M. Bancroft 308,909 

Clasp. See Watch clasp. 

Clasp. H. Binley 308,798 

Cleaner. See Boot and shoe cleaner. Grain 
cleaner. 

Clothes and towel drier, J.J. BIsel 303.693 

Clutch, E. Barrath 303,789 

Clutch, friction, W. C. Williamson 803,639 

Coils, manufacture of metallic tubular, T. B. 

Sharp 303.952 

Comb. See Curry comb. 

Combing machines, stop motion for wool, E. 

Lodge 303,937 

Cooling liquids in hottles, apparatus for, J. 

Cramer 308,815 

Cordage, machine for the manufacture of, J. W. 

Morton 803,943 

Com cutting machine, J. O. West... 806,771 

Coupling. See Car coupling. Faucet coupling. 
Thill coupling. Vehicle spring coupling. 
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(^rayons, machine for the manufacture of school, 

O. P. Cowdery 803,814 

Cup. See Oil cup. 

Currycomb, R. I. Patterson (r) 10.513 

Curtain, shelvins. M. Starr S03,V59 

CuttinR double pile fabrics, mechanism for, J. G. 

& J. Zimermann 303,907 

Dam and gate, movable, J. Du Bois 203,825 

Damper regulator, steam, P. (^luningbam 808,920 

Dental engine hsind piece, Grace & Miller 308,723 

Desiccating apparatus. H. Breer 303.913, 303.915 

Disinfecting apparatus for water closets, E. M. 

Chase 303,707 

Disintegrating rags, etc., Friederichs & Philippi.. 303,719 
Distilling chloride of zinc, apparatus for, A. 

Jamieson 303,736 

Domino, J. B. Crosby 303,816 

Draw bar and buffer, continuous, J. T. Schaffer . . 303.951 
Drier. See Clothes and towel drier. 

Electric cables, clip for aerial, A. Wright 303.961 

Electric machine, dynamo, J. Olmsted 393,744 

Electric machine regulator, dynamo. J. W. Lang- 
ley 303,866 

Electric machines, regulator for fluid motors for 

dynamo, Clerac & Gueroult 303,620 

Electrical cable, F. P. Duplain 803,924 

Electrical call device, VV. P. & J. H. Curl 303,636 

Electrical conductor, C. T. Jackson 303,735 

Electrical energy, system for transmitting and 

distri buting, W. A. Shaw 303,891 

Elevating and discharging grain, mud, etc., appa- 
ratus for, G.J. Hone 303,863 

Elevating liquids, Tl. F. Hodges 803.982 

Embroidering machine braiding attachment, J. 

Graf 303,724 

Enameling or japanning hollow articles, A. T. 

Cross 303,817 

Engine. See Pumping engine. Traction engine. 
Extractor. See Spike extractor. 

Eye.artiflclal, H. Hamecher 303.726 

Faucet coupliug. Metzger & Schilling 308.656 

Feeder, calf, .1. B. Small 303,673 

Fence, J. R. Whelen 303,772 

Fence, metallic, C. Hanika 303,729 

Fence post, J. Crump 803,625 

Fence post, iron, C. Hanika 303,T.J8 

Fertilizers, apparatus for desiccating, H. Breer . . 303,914 

Fifth wheel, vehicle, Lane & Mayhew 303,789 

Filter, E. W. Kidney 303,737 

Fire escape. A. H. Hall 303,638 

Fire escape ladder, F. O. Belsener 803,884 

Fire extinguisher, automatic, J. E. Brown 303,917 

Fork for handling cotton, etc., J. J. Shannon 303,672 

Frame. See Satchel or bag frame. 

Fur trim ming, A. Molnar 303,965 

Furnace. See Gas burning furnace. 
Gauge. See Surface gauge. 

Game apparatus, J. H. Bowen 303,802 

Gas burning furnace, G. Parr 303,963 

Gate. See Railway gate. 

Gate, J. A. Anderson 303.786 

Gates, operating device for sliding, J. N. Ward... 303.769 

Gearing, L. Colburn 803,621 

Generator. See Steam generator. 

Governor, engine, D. P. Davis 30.3,711 

Governor, steam engine, II. Tabor 308.895 

Grain binding machine, automatic, G. Esterly 303,926 

Grain cleaner, B. Scott 9)3,756 

Grain scourer, J. C. Hunt 303.734 

Grate bar, W.Solt 303,675 

Grinding mill. H.H.Coles 303.70S 

Guard. Soe Tree guard. 

Gun, machine, T. Nordenf elt 303,879 

Hame attachment, J. C. Stober 308,894 

Handle. See Ax handle. Tool handle. 

Harmonica holder. J. H. Murphy 803,743 

Harrow,C. P. Snow 303,758 

Harrow, E.~B. Whipple 308,902 

Hiirrowandcultivator, combined, J. B. Dunlap. . 303,826 
Harrow, self-clearing revolving beam, J. D. 

Winters 303,780 

Harvester. S. D. Maddin 303.871. 303,872 

Harvester binder, W. H. Payne 303,746 

Hat blocking apparatus, C. B. Wilkinson 303.904 

Hay rack. I. F. Dodge 303.828 

nay rake, horse, A. W.Stevenson 303,760 

Heater. See Steam heater. 

Heating apparatus, steam . C. W. Bugg 308.667 

Hinge, friction, W. E. Sard 303,633 

Holder. See Harmonica holder. Pounce holder. 
Sash holder. Trace holder. Twine or cord 
holder. 
Hook. See Cant hook. Trace hook. 

Horse boot, F. Burling 303.617 

Horseshoe, J. F. Atwood 303,692 

Hub saml band, vehicle, O. B. Davis 303,820 

Illuminating fluids, device for feeding, 1. Seller.. 303,671 

Inkstand, J. Gerard 303,833 

Insulator supporting bracket for electric wires, C. 

Neblett 303.877 

Insulators, machine for making glass, E. F. Krell 303,936 

Isometer or dynamic sector, H. Glover 303 928 

Jack. See Wagon jack. 

Journal box, VV. H. Adams 808,784 

Keel for submarine boats, W.Hammond 308,843 

Key. See Watch key. 

Knapsack, bullet shield, B. W. Webb 303,901 

Knife. See Pocket knife. 

Knob attachment. J. R. Binns 303,610 

Ladder,*ectlonal, P. T.Gates 308,721 

Lamp, E. Wild 303,774 

Lamp burner, J. G. Hallas 303,842 

Lamp, electric, E. Bottcher 303,614 

Lamp, electric arc, E. Thomson 303.762 

Lamp mechanism, electric, E. Thomson 803.898 

Lamp, street, L. Henkle 303,964 

Land f urrower and roller, D. Holdaway et at 303,850 

Lantern or lamp, M. C. Harney 303.844 

Latch, reversible, F.J. Biggs 303,694 

Lathe for turning polygonal forms, F. Hanson.... 308,639 

Lathe, metal turning, N. Thomas 308.89r 

Lathing for fireproof buildings. J. Manning 303,939 

Lead, manufacture of white, W. V. Wilson 303.779 

Lemons, implement for extracting the juice from, 

G. W. Cornford 303,812 

Light. See Signal light. 

Lock. See Nut lock. Revolver lock. 

Locomotive ash pan, W. H. D. Newth S03.659 

Locomotive or steamboat boiler, O. Rothrock 303,949 

Loom, J. D. Butler 303,618 

Loom shuttle binders to shuttle boxes, connect- 
ing. L. D. Bennett 803,796 

Magnesia, obtaining carbonate of, A. Wtlnsche... 303,962 

Match splint clamp, B. T. Steber 303.677 

Meat cutting machine. W. G. Bell 308,795 

Mechanical movement, C. Bernhard 303,797 

Mill. See Grinding mill. Windmill. 

Millstone balancing and supporting mechanism, 

G. Summerton 303,761 

Monkey wrench, G. B, Sanborn 303,752 

Mop wringer, W. F. Mills 8(13,742 

Motor. See Steam motor. 



Musical stringed instruments, case for, L. Orth.. 308,745 

Nail plate feeding machine, T. Laramie 303,649 

Nippers, police, W. H. Shear 303,953 

Nut lock, G. Bowen 303.801 

Nut lock, J. C. McAfee 303,653 

Oil cup, Maucort & Thirlon 303,876 

Opera chair, H. L. Andrews 303,606 

Ores, etc., machinery for concentrating, T. B. 

Sharp 808,889 

Packing, pipe joint, C. T. Bride 803,615 

Fan. See Amalgamating pan. Locomotive ash 
pan. 

Paper bag, C. Van Hoesen 803.899 

Paper box, G. A. Bisler 303,611 

Paper box. A. G. Wilson . 303,778 

Paper cutter block, \V. J. Grlffln 303.725 

Paper cutting machine, J. A. White 303.903 

Pen, stylographic fountain, A. T. Cross 303,624 

Physician's buggy case, J. B. Vaughan 303,958 

Pianoforte string, M.S.LudwIg 303.651 

Pipe, die for cuttlnff screw threads on. N. W. 

Vandegrift 803,768 

Planter and check rower, self-dropping corn, J. 

W. Bapple 303,788 

Planter, hand corn. H. A. Shaw 303,890 

Planting machine, cane, C. C. Coleman 303,808 

Plaque, S. A. Jackson 303.857 

Plow, reversible, A. H. Fitch 30)715 

X^neumatic carrier, Brisbane & Gillham 303,803 

Pneumatic carrier, R. Gillham 308,834 to 303,886 

Pocketbook, etc., fastening for, L.Messer 303,941 

Pocket knife, G. H unt 303,855 

Post. See Fence post. 

Pounce holder, J. C. Hill 808,848 

Press. See Baling press. 

Printing machine, cylinder, W. Bodge 803,697 

Printing presses, pointing and perforating appa- 
ratus for cylinder, A. Overend 303,947 

Propeller shafts, hydraulic thrust block for, W. 

Cousins 303.813 

Pump, W. S. Blunt 303,613 

Pump, L. B. Carrlcaburu 303.702 

Pump, I. W. Numan 308,661 

Pumping engine, steam, L. B. Carrlcaburu 303,701 

Purse, C. F. Fitz Gerald 303,829 

Rack. See Hay rack. 

Rail slitting machine, H. Britten 803,699 

Railway frog, J. Gray 303,929 

Railway gate, R. D. Blakeley -303,612 

Railway spike, J. P. Perkins 303,663 

Kake. See Hay rake. 
Reel. See Rope reel. 

Refrigerator, N. R. Baar 303,608 

Refrigerator, N. L. Baumgardner 303.794 

Refrigerator, A. J. Chase 303,805 

Refrigerator car, N, L. Baumgardner 303,793 

Regulator. See Damper regulator. Electric ma- 
chine regulator. 

Revolver lock. C. J. Bhbets 303,827 

Rocket. J. T. Hadfleld 303.839 

Rope reel, E. M. Bishop 303,799 

Saccharine liquors, defecating and clarifying, J. 

F. & O. Willcox 303.776 

safety bolt, P. A. Gordon 303.636 

Safety fluid trap, R. D'Heureuse 803.822 

Sash cord fastener, F. S. Helser 303,730 

Sash fastener, J. M. Lowrey 303,938 

sash holder, J. N. McGrlff 308,741 

Satchel and pillow, combined, B. Kiam 303,859 

Satchel or bag frame, A. Goertz 303.722 

Saw. C. W. & A. S.Gage 303,720 

Sawmills, knee receding mechanism for, G. M. 

Pelton 303,747 

Saw tooth, Insertlble, W.Arnold 803,787 

Saw, tubular, G. Bowell 303,950 

Sawing machine, circular, W. H. Doane 303.923 

Scalding tank, H. Gelger 303.635 

Scale for weighing vehicles, portable, L. R. 

Witherell 803.905 

Scale pan. G. H. Chatlllon 303,806 

Scarf, VV. D. Doremus 303,824 

Scarf , G. Lennig 303,867 

Scourer. See Grain scourer. 

Seaming metallic cans, machine for, W. J. Gor- 
don 303,837 

Seat. See Wagon jump seat. 

Seat spring. Tecktonius & Bashaw (r) 10,512 

Sewing machine quilting attachment, W. G. 

Humphreys 303,854 

Sewing machine trimming device, E. D. Cum- 

mlngs 303,818 

Shaft, adjustable crank. E. Barrath 303.790 

Shawl strap, W. B. Tharp 303,896 

Sheet metal vessel, G. F. Seavey 303,670 

Shelf for exhibiting goods, N. Robertson 303,886 

Shingle, metallic roofing, W. H. Cusack 803,921 

Shingles, machine for cutting tie bands for bund- 
ling, D. Stewart 803,893 

Shoe attachment, rubber, C. F. Spencer 303,9,'i5 

Shoes, manufacture of , VV. A. Reed 303,883 

Sifter, ash, J. Brown 303,916 

Signal light, C. Watts 803.900 

Sink trap, B. Holland. Jr 308,640 

Sled, bob, J. Kinney 303,868 

Sole edge trimmer, W. A. Knlpe 303,865 

Spike, J. North 308,944 

Spike blanks, rolled barfor, J. P. Perkins 30.5,748 

Spike extractor, B. T. Sharp 303,888 

Spikes, macklne for making, J. North 803,945 

Spiral springs, machine for making, O. S. & W. 

S. Foster 303,717 

Spring. See Carriage spring. Seat spring. 

Stall for animals. G. J. Metzger 303,942 

Starch manuf actui e, treating and utilizing the 
refuse or waste products resulting from, P. 

H. Grimm 303,930 

Steam boiler, B. F. Wright 303,690 

Steam generator, Blankenbaker & Edmonds 803,910 

Steam heater, J. L. Boyer 303,912 

Steam motor, rotary, T. Wise 303,781 

Stopper. See Bottle and jar stopper. 

Store service system, L. Boudreau 808,800 

Strap. See Shawl strap. 

Suit for children, combined, W. R. Hibbard 303,732 

Surf ace gauge, K. Wright 303,782 

S uspension device, F. Snellentrop 303,673 

Swing and chair, convertible, G. VV. Mason, 

308,874, 303,875 
Tag or ticket, merchandise, M. L. & J. Schwartz.. 303,755 
Tank. See Scalding tank. 

Target, flying, E. & H. Ridge 303,885 

Target, self -registering electric, J. Boone 303,911 

Telegraph keys, automatic circuit closer for, 

Stoneburner & Kasper 303,956 

Telephone, A. F. Congdon 308,809 

I'elephone, D. Drawbaugh 308,629 

Telephone exchange system and apparatus,H. H. 

Eldred 303.714 

Telephone transmitter, D. Drawbaugh 303!627, 303,628 

Telephone transmitter, speaking, T. J. Perrin — 303,948 

Telephone, trsnHmitting, A. F. Congdon 

Tbermoatat. W.J. P. &G. L. Kingaler 



Thill coupling, E. H. HoUiBter 303,851 

Ticket, pin, T. P. Marston 303,662 

Tool, carpenter's combination, P. O. King 303,861 

Tool, combination, F. W. Ritchie 808,666 

Tool handle, J. B. Sargent 303,887 

Tool head and handle, H. H. Trenor 803.766 

Toy,A.Ohlert 303,946 

Toy locomotive, E. R. Ives 80.'),934 

Toy or ornament, P. E. Arenclbia 303,607 

Trace holder. Standing & Swaine 308,676 

Trace hook, spring, D. P. Ferguson 303.632 

Traction engine, F. L. Falrchild 308,828 

Traction engine reaper attachment, VV. Klmmel. . 303,860 
Trap. See Safety fluid trap. Sink trap. 

Trap clearer, basin, J. E. Kelsey 303,858 

Tree guard, F. Ashley 303,908 

Trimmer. See Sole edge trimmer. Wick trimmer. 

Truck, hand, Metzger & SchlUing 303,657 

Truck, safety car, J. DeniSchaud, Pfere 303.718 

Truss, H. A. Estabrook 808,630 

Twine or cord holder, B. W. Howard 303,641 

Dmbrella stick, P. J. Kaldenberg 303,646 

Underground conduits, device for laying con- 
ductor wires In, W. Pyle 303,749 

Valve. See Water closet valve. 

Valve, balanced, W. W. Lewis 303,868 

Valve gear for engines, R. W. Aitken 803,785 

Valve gear for engines, reversing, Johnston & 

Crosby 303,644 

Valve, safety, A. Schmid 303.754 

Valve gear, steam engine, L. B. Carrlcaburu 803,706 

Valve, steam-actuated, L. B. Carrlcaburu, 

303,703 to 303.705 

Vehicle running gear, M. Frear 303,831 

Vehicle spring coupling, H. W. Pell 303662 

Vehicle, two-wheeled, J. Constant „ 303.622 

Vehicle, two-wheeled, J. Q. Gay 303.832 

Vehicle, two-wheeled, F. A. Knoi 303.788 

Velocipede, G. De Beaulieu 803,821 

Velocipede, Sandf ord & Kinne 308,753 

Ventilator. See Car ventilator. 

Vise attachment, T. E. King 303,647 

Wagon brake, J. n. Tufts 808,957 

Wagon jack and tiie tightener, combined, M. 

W. Coon 803,811 

Wagon jump seat, J. F. Fowler 803,718 

Wagon standard, W. S.Young 303,906 

Watch case hinge, D. O'Hara 303,881 

Watch clasp, pocket, U. F. Wlllard 803,688 

Watch key, G. Newton 303.660 

Water closet valve, J. Demarest 303,712 

Water closet valve, W.J. Hearn 308,816 

Waterproofing starched fabrics, Buel & Bre- 

voort 303.616 

Water wheel. J. H. Ingram 303,642 

Weatherstrip,.!. A. Cozad 303,919 

Wheel. See Boat wheel. Car wheel. Fifth 
wheel. Water wheel. 

Wheel, G. W. Howell 303,853 

Wick trimmer, R. Hoflinan 303.849 

Windmill, M. W. Palmer 303,882 

Window bead fastener, D. C. McGregor 303,654 

Wire, apparatus for galvanizing barbed, F. Crich.. 303,710 

Wire drawing, lubricant for, B. F. Aiken et o! 803,691 

Wire machine, barb, G. Griesche 303,888 

Wrench. See M onkey wrench. 

Wringer. See Mop wringer. 

Yoke, neck, S. D.Mehew 303,665 

DESIGNS. 

Badge, Bunde& Upmeyer 15,293 

Badge, S. J ames 15,307 

Badge, E. S. Strait 15,309 

Bottle tap handle, J. M. Abbott 15,253 

Cape, B. S. Strait 15,310 

Carpet, J. L. Folaom 15,254to 15,269 

Carpet. J. L. Folsom 15,299 to 16,806 

Carpet, A. Heald 15,270 

Carpet, W. McCallum ... 15,272 

Carpet, T. Onslow 15,276 

Carpet, F. A. Eugen 16,279to 15,288 

Carpet, J. G. Speck 15,286 to 15,289 

Carpet, T.J. Stearns 15,284 

Carpet, rag, H. Thiele 15,290 

Dish, vegetable, J. S. McMahon 15,808 

Flower frame, N. Steflens 15,285 

Fork, spoon, etc., A. F. Jackson 15,271 

Gas and lamp globe, H. G. McFaddIn 15.273 

Pail, ornamentation of a. s. W. Wlllard 15,311 

Eeglster f ront, A. Namur 15.275 

Scarf. T. J. Flagg. 16,294 to 15,296 

Scarf, made-up, T. J. Flagg 16.297, 16,298 

Screen for a heater, A. Namur 15,274 

Stove, box, Bascom & Hodges 15,292 

Terry cloth, C. Whitman 15.291 

Type, font of printing, J. K. Rogers 16,277 

TRADE MARKS. 

Cigars, Thomas & Bro 11,422 

Cigars, Tremain, Davis & Co 11,423 

Cigars, C. A. Yale Cigar Manufacturing Company. 31,435 
Cigars, cigarettes, and smoking and chewing to- 
bacco, Bendhelm Bros. & Co 11,417 

Cigars, cigarettes, and smoking, chewing, and plug 

tobacco, H. Field 11,418 

Cutlery and certain edge tools, E. M. Dickinson... 11,430 
Fire extinguishers, hand grenade. Harden Hand 

Grenade Fire Extinguisher Company 11,431, 11,433 

Leather used for rollers, upholstery, bookbinding, 
shoes, and for other purposes, and skins in 
cured and raw condition, finished, Jones & 

Rocke 11,438, 11,434 

Millinery goods, laces, ribbons, and trimmings, 

Aitken, Son & Co 11,427 

Paints, colors, patent filling -up for coach builders, 
steam jointing powder, and putty, Blundell, 

Spence&Co 11,428 

Pills, elixir, and sirup, compound powder of drugs, 
the same medicinal principles being also used 

In the form of, C. H.Leonard 11,426 

Soap, laundry, R. W. Bell Manufacturing Co. . . . 11,424 

Spool cotton, Clark Thread Company 11,429 

Tobacco and cigars, chewing, F. C. & M. D. Herbs. 11,419 
Tobacco, snuff, cigars, and cigarettes, smokingand 

chewing, Marburg Brothers 11,420, 11,421 

Whisky, McAleerdc Nelson 11,425 
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A printed copy of the speciflcatiOD and drawine of 
any patent in the foregoing list, also of any patent 
issued since 1866. wilJ be furnished from tbls office for 25 
cents. In ordering please state tbe number and date 
of the patent desired, and remit to Munn & Co., 861 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost, as tbe 
speciQcatioDs, not being printed, must be copied by 
band. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full Instmctlons 
addresB Munn & Co., 361 Broadway. New York. Other 
foreiffn patents may also be oliteiiied. 



Inside Paffe. each insertion ■ . - 75 cents a line* 
BacU Fase, encli innei-iion - - - $1.00 n line* 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by meas^irement. as the letter press. Adver- 
tisements inust be received at publication office as early 
as Thursday morning to apr>ear in vext issue. 
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E. P. THOMPSOJf, M.E., 13 Park Bow, Pfew York, 

EXPERT <fe PATENT ATTORNEY. 

Member American Society Mechanical Engineers, and 
American Institute Electrical Engineering. 



ADDRESS 



CATALOGUES FRE E fO~ 
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Woodworking Machinery. 



For Planing Mills, Furniture 
and Chair Factories. Car and 
Agricultural Works, Carriage 
and Buggy Shops, and General 
Woodworkers. Manufact'dby 
The Egan Ooinpany» 
Cincinnati* O.. U. S. A. 
Foil assortment of Perin Saw Bladei. 




FOR SALE, 



or exchange for real estate, a valu- 

> I able patent in the hardware )ine. 

Address F. G. AVERS, 157 La Salle Street. Chicago. 




GEO^W.FIFIELD, 

-'' MANUFACTURER 

ENGINE LATHES 

.FROM 16T.48-SWlNe 

eUIS,PH0TOGRAPH2 

AND PRICES 
FURNISHED OM 
APPLICATION. 

iOWElL. 



FRICTION CLUTCH 

Pulleys and Cut-offCouplings. 

JAS. HUNTER & SON, North Adams, Mass. 



Adjustable 
Stand. 

Prices $S to 20. 

Send for Illus- 
trated Circular. 

M.f.Higgins, 8iipt. 

Washburn Ma- 
chine Shop. 




FOR TEE 

OFFICE, 

LIBRARY, 
or SITT INC 
ROOM. 

For Artists, Ar- 
chitects, 
Draughtsmen, 
and Schools. 

Worcester, Mass. 



NORDENSKJOLD'S GREENLAND Ex- 
pedition of 1883.— An interesting resumt! of the results 
reached by Baron Nordenskjold during his recent expe- 
dition to Greenland ; glTing a description of the country 
trayersed, and of the animals, plants, and mineral^ that 
were found, etc. Illustrated with a sketch map of the 
journey. Contained in Scientific amkrican Si'p- 
PLKMENT, No. 4'i'i. Price 10 cents, To be had at this 
office and from all newsdealers. 



BORlNSailTURlM 

MILLS, 
48 and 72 inch swing. 



ALL. 




H.BICKFORD, 



Cincin'ti, 
Ohio. 



THE PAYNE AUTOMATIC ENGINE 

Gives more power from same amount 
of fuel and water than any engine 





made, and 50 per cent more power than rated at. All 
engines warranted. All sizes and styles, 2 to 250 horse 
power. Send for prices and catalogue A i. 

B. W. PAYNE & SONS, 
P. O. Box l-iOr. Eliuii-a, N. Y. 



ItUBBFRfUOlTliD and experimental work at 174 
Broadway,Cambridgeport,Ma8s. Boston Woven Hose Co. 



ROOFING 

For buildings of eyery description. Durable, ligbt, 
easily applied, and inexpensive. Send for sample. 
M.T COAi.TAiiCHXiacAi,Co.,10WarrenSt.,New Xotk, 
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Edwards' Works on the Steam Engine. 

IHoflei'n American Mai'ine Kneines, Roilem, and 
Screw Propellers. TbeirDesiRn and Construction, 
showinff the Present Practice of the most Eminent 
Engineers and Marine Engine Builders in the United 
States. By Emory Edwards. Illustrated by 30 large 
and elaborate plates. 4to, . . S5.00 

The Practical .Steiiiii Eiitcineer's Guiile in the De- 
sign, Construction, and Management of American Sta^ 
tionary, Portable, and Steam Fire Engines, Steam 
Pumps, Boilers, Injectors, Governors, Indictors, Pis- 
tons and Rings. Satety Valves, and Steam Gauges. For 
the use of Engineers, Firemen, and Steam Users. Il- 
lustrated by 119 engravings. 420 pages, 12mo, ^'!i,!iO 
A Catrchli!«iii of tlie Mnriiie Sieaiii Eneine. For 
the use of Engineers, Firemen, and Mechanics. A 
Practical Work for Practical Men. Illustrated by 63 
engravings, including examples of the most modern 
engines. Third edition, thoroughly revised, with 
much new matter, l^mo, 414 pages, . S'^.UO 

nioflerii A iiiei'icnii iiOcomotive EngineH. Their 
Design, Construction, and Management. Illustrated 
by 78 engravings. 12mo. 383 pages, . . $'^.00 

i^~The above or any of our Books sent by maU free of 
postage at the publication price to any address in the tvorUX, 
^^Om- Catalogue of t^ractical and Scientific Books, 
96 pages, 8vo, as well as a Catalogue of Bookaon tSteam and 
the Steam J^ngine, Mechanics, Machinery, and Lnmamical 
Engineering, and a catalogue of Books on Civil Engineer- 
ing, Bridge Building, Strength of Materials, Bailroad Con^- 
struction, awl. other Catalogues, the whole covering every 
branch of Science applied to the Artif, sent free and free of 
Postage to anyone in any part of the world who wiU /wr- 
nish his address. 

HENRY CAREY BAIRD & CO., 

iKDUSTRfAL PUBLISHERS, BOOKSELLERS & IMPORTEBS, 

810 Walnut t^tieet, Philadelphia, Fa. 
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ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates, Store and Ore Crushers con- 
taininertheinventiondeBCribedlnLettersPatent. Issued to Eli w. Blake, June 15th. 1858, togeth- 
er with Ni;w AND VAT-irABi.E Impkovkmicxts, for which Letters Patent were granted May Uth 
and July iJOth, 1880. to Mr. S. L. Marsden jMI Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the manufacture of Blake Crushers in this country and England. 

FARREL FOUNDRY ANJ> MACHINE CO.. llnnufrM., Ansonia, Conn. 
COPEIiANU & BACON, Agents, New Yoi k. 




universaIj bench lathe. 

Cuts from 10 to 160 thread s per Inch, and from fi to 80 
threads per centimeter. Standard and Precision Screws 
made under the Rogers and Ballou Patents. Send for 
Illustrated Catalogue. 

Ballou i>laiiufacturin8: Co., Hartford, Conn. 




The celebrated Shapley 
X'ortnblp, Vertical, and 
Hoi'izontnl Automatic 
cu t-off* Engi nes, with 
Sparkles lioilera, save a 
third to a half in fuel and 
water over slide valve en- 
gines. The easiest runnlnti 
engine made, tmiapley ifc 
Wells, Binghamton, N. Y. 




DYKE'S BEiRD ELIXIR 

H liiinn*>it Mnitacti.. Wl,ii- 
or hair on b«ld h.idi ia 30 to 
KTI. No Injarr. Ewily uud, 
t ths world. 2 or 3 Pk|ra doM 
.rort. Win proTO It or forf.it.^,, 
J. with dirvction. MftUd mod pMipai' 

L. A. L. SMITH & CO., Agents, falBUne, HI. 




«f I ^\ ^y n Fnr Men. Quick, snre, ikfe. Bookjrmt. 



Civlale Agency, 160 PuUou St., New York. 




& WHISKY HABITS 

cured with Double 
Chlorldeof Gold. We 
challenge investiga- 
tion. 10,000 Cures. 
Books free. The 
LESLIE E.KEELEYCO. 
SWIG-HT, ILL. 



THE SCIENCE OF IIFE. ONLY 1$ 

-^BY MAIL POSTPAID. 




KNOW THYSELF. 

A Great Medical Work on Manhood 

Exhausted Vitality. Nervous and Physical Debility, Pre- 
mature Decline in Man, Errors of Youth, and the untold 
miseries resulting from indiscretion or excesses. A book 
for every man, young, middle-aged, and old. It contains 
125 prescriptions for all acute and chronic diseases, each 
one of which is invaluable. So found by the author.whose 
experience for 23 years is such as probably never before 
fell to thelotof anyphyslcian. SOOpiiges, bound in beau- 
tiful French muslin, embossed covers, full gilt, guaran- 
teed to be a finer work In every t>ense— mechanical, liter- 
ary, and professional— than any other work sold in this 
countryror 12.50, or the money will be refunded in every 
Instance. Price only $1.00 by mail, postpaid, tllustra- 
tlve sample. 6 cents. Send now. Gold medal awarded 
the author by the ^ational Medical Association, to the 
officers of which he refers. 

The Science of Life should bereadbythe young for 
Instruction and by theaflfllctedfor relief. It will bene- 
fit all. -London Lancet, 

> There is no member of society to whom The Science 
of Tjife will not ue useful, whether youth, parent, guar- 
dian, instructor, oi clergy^man.— ^roonaut. 

Address the Peabody Medical Institute, or Dr. W. H. 
Parker, No. 4 Bulflnch Street, Boston, Mass., who may 
be consulted on all diseases requiring skill and experi- 
ence. Chronic and obstinate diseases that U C A I bave 
baffled the skil) of all other physIciansllCHL a 
specialty. Such treated successfully TliVCCI P 
without an instance of failure. Mention I n I OCLr 
this paper. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the pub- 
lication of the SniENTiFic Ambbican, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had iAir^jf-ftj^^^ 
years'^ experience^ and now have vnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend lo the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. AJl business 
Intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
■ignments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of secnrlng 
patents in all the principal conntries of the world. 
mUNN & CO., Solicitors of Patent*, 
861 Broadway, Wew York. 

BRANCH OFFICB.— Corner of P and 7th Streeta, 
WaBhiogton, D. C. 



OTTO GAS ENGINE ovefi lo.ooo in use 

WOI^KS WITHOUT ENGINEER, OK BOILEi^, STEAM CO/JL 01^ /SSH . STAHTS AT ONCE AND IS 
r-R.EE OF OONCER KIRE OR EXPLOSION. 1 to 25 HORSE POWER. SCHLEICHER SCHUMM 8c CO 
47 DEY ST. NEW YORK. 214 RANDOLPH IT CHICAGO -334 & wainut ST.5. PHILADELPHIA 



NEW YORK BELTING AND PACKING COMP'Y. 

The Oldest and liargrest Manufacturers of the Origrinai 

All other kinds JiiiitntionH and Inferior. Ourname Is stamped in full upon all our 
standard UEI.TINU, PACKING, and HOSE. Address 

^Te"\7;r "S'oxlc Belting" a.zi.d. rsic3sixigr Oo-, 

JoHNH.OHEETER,Treas. Warehouse, 15 Park Row, opp. Astor House. N. Y 

John D. Cheeter, Dep'y Treas. Branches: 308 Chestnut St.. Phila., and 164 Madison St., Chicago. 





SGBASTUMy HAT A CO.'S. 
IMPROVED S60 

Screw Culling Lathe. 

Destgned for actual work; no 
toy. Lathes for wood or metaJ. 

Brill Presses, Chucks, Drills, 
ogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 

Catalogues mailed on applica- 
cation. 

183 & 187 W. Pearl St., 
Cincinnati, Ohio. 



APPLICATION OF STEAM POWER TO 
Road Locomotion.— A paper by Matthew niacfle, giving 
an interestiuK sketch of the progress realized in rail- 
way locomotion during the last century. Contained in 
SciKNTiFic AMEUiCAS SUPPLEMKNT, NO. 4*^4. Price 
10 cents. To be had at this ofQce and from all news- 
dealers. 



VOLNEY W. MASON & CO., 

FRICTION PDLLEYS CLUTCHES and ELEVATORS, 

PROVIDENCE. R. I. 



ROLLSTONE VARIETY LATHE. 

Latest improved. Rotary 
and Stationary Bed Plan- 
ers and Buzz Planers; 
Band Saws ; WardMeWs 
Patent Saw Bench Dowel 
Machine; Chair Machine- 

2'; Boiler Machines, etc. 
Iso large Stock of Second 
Iwznd Machinery ahvays on 
hand. Send for catalogue, 
and State Inst what you want, to Kollstone machine 
Co., 48 Water St.. Fitchburg, Mass. 




HOUSE DRAINAGE AND REFUSE — 

Abstract of a lecture by Capt. Douglas Galton, C,B., on 
the treatment of town, barrack, jind camp refuse, and 
on the removal of excreta from houses". A valuable 
paper. Contained in Scientifio American Supple- 
ment. No. 4'41. Price 10 cents. To be had at this ofBce 
and fromall newsdealers. The same number contains a 
vflJuable paper on the construction of privy vaults. 
Illustrated with three engravings. 




Save the Floors. 



LARGE BLUE PRINTS.— DESCRIPTION 

by W. B. Parsons, Jr., C.B., of a device for makinsr larce 
blue prints, ana one In which the difBculties incident To 
large glasses are entirely overcome. Contained In 8ci- 
KNTiTic American Supplement, No. 4-.il. Price 10 
cents. To be had at this office, and from all newsdea; ?^ .=. 



For Mahogany, 

Address HBNBT OTIS, Importer, Kew Orleans. 



CLAVERACK(N. Y.) College.— $220 a year ; ISInstruc 
tors ; 2i'i rooms ; first class. Alonzo Flaclc, Pres't. 
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A NEW DRAWING INSTRUMENT.— 

DescrlptionbyProf. C. W. MacCordof a new and com- 
pact form of the pantograph whi ch obviatcsallthe objec- 
tions thiit have been urged against the old style of the 
instrument. Illustrated with an engraving. Contained in 
Scientific American Sdpplkme.nt, No. 4a4. Price 
10 cents. To be had at this office and from all news- 
dealers. 




HOWELL'S PATENT 

Cut Off, 

for turning the water 
into or off from the CIs- 
tei"n, by merely moving 
the lever from one side 
to the other. It is made 
of tin, and It is light. 
cheap, and durable. Cov- 
ington. Ky. 3 inch per 
dozen ?6, 4 inch $9. 



WATCHMAKERS. 

Before buying, see the Whitcomb Lathe and tije Web- 
ster Foot Wheel, made by the AMERICAN WATCH 
TOOL CO., Waltham, Mass. CATALOGUKg FBBB. 



PEKFECT 

NEWSPAPER FILE 



The Koch Patent File, for preserving newspapers, 
ma«aj!ines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
XiUOAN and Scientific AMEBicANSnppLEMENT can be 
supplied for the low price of 11.60 by mail, or J1.25 at the 
office 01 this paper. Heavy board sides; InBorlptlon 
"SOIHNTIFIC AMBBIOAN," in gilt. Neoeiwary tor 
every one who wishes to preserve the paper. 

Address 

UTJNN & CO., 

Fnblishera gcixNimo Ahkbicak 




CUTLER'S POCKET INHALER 



Carbolate of Iodine 
INHALANT. 

A curef or Catarrh,Bron- 

chitis, AsthmajJind all dis- 
eases of the Throat and 
Lungs— even (Jonsump 
tion— if taken In season. It will break up a Cold at 
once. It is the li^ing of Coutfli Meilicines. A few 
inhalations will correct the most Ofl'ensive Breath. 
It may be carried as handily as a penknife, and Is guar- 
anteed to accomplish all that is claimed for it. 

As Vk prfventive it is in truth the " magical Amulet " 
with which one may bid defiance to Cholera^ Yellow Fever, 
and all Miasmatic and Infectious diseases. It has been 
thoroughly tested in various hospitals and localities in- 
fected with Malaria, SmaU Pox, JJiphtheria, etc., and of 
the great numberof persons, including Physicians and 
Nurses, who used the Inhaler as a preventive, not 
one is known to have been attacked with any of the dis- 
eases to which they were exposed. 

Patented through the agency of the Scientific 
AMEHir AN in 1^73, this Inhaler has since had a larger 
and more extensive sale than any Medical Instrument 
ever invented. 

It is approved by physicians of every school, and in- 
dorsed by the leading medical journals of the world. 
(Iver 300,000 in uhp. 
Sold b y Druggists for »1 ,00, By mail, $1.26. 

W. H. SMITH A CO., PROP'S, ^ 

HO Michigan St., BulXblo.N.T. 



-- J0HNGREENV>/0OD&CO. 

ROCHESTER N.Y. 



APPARATUS FOR ELECTRICAL MEAS- 

urements.— Illustrations and description of the various 
interestinpr apparatus for measuring electricity that 
were shown at the Munich Exhibition, including Wiede- 
mann's blfllar galvanometer; WiedCToann's galvano- 
meter for strong currents; Zenger's differential photo- 
meter; Von Beetz's solenoid; apparatus for demon- 
strating the principle of the Gramme machine ; Van 
Rysselberghe's thermometrograph ; Von Beetz's chro- 
nograph; and Harlacher's apparatus for studying deep 
currents. Illustrated with seventeen engravings. Con- 
tained in Scikntific American SUPELEMBNT.Ji 0.4*^1. 
Price 10 cents. To be had at this office and from all news- 
dealers. 



UfHilTCn Besponslble parties to manufacture 
VffAlllClli the nicCOIiUAN IMITAltY KN- 
RINE on royalty. Patented July 8, 1884. D. McCOL- 
GAN, Butte City, Montana. 



NOTEWORTHY SHRUBS AND TREES. 

— A paper byW.;C. Barry, giving brief description of 
several beautiful new trees and shrubs that the author 
has tested, and considers well entitled to the consid- 
eration of arboriculturists. Contained in Scientific 
AMERICAN Supplement, No. 423. Price 10 cents. To 
DG had at this ofiQce and from all newsdealers. 



NEW TECHNICAL APPLIANCES, 

Jjeather BeUiuir* Robber Articles^ Cotton Belt- 
ing:, Tools, Etc. 
For factories. The above articles we wish to sell on 
commission, or otherwise. Offers requested. 

WOHANKA & CO., Vienna, Austria. 



FOR SALE OR RENT, 

A Machine Shop Foundry and Tools. Address JOHN 
A. BLOKK, Camp Point, Adams Co., Illinois. 



LEPAGE'S 

LIQUID GLUE. 

I UNEQUALLED FOR CEMENTING 

I WOOD, GLASS, CHINA. PAPER, LEATHER, So. 
AWARDED COLO MEDAL. LONDON, 1883. 
" "^" & Hamlin Organ & Piano Co.iPullman 



amlm Organ S 

, 3. Mfd only by the RUSSIA 

I CEMENT CO. GLOUCESTER, MASS. BOLD 
EVERYWHERE. Sample Tin Cans sent b; UaU, 2Se. 



I Used by Mason 

I Palace Car Co., &c. 



HOW TO COLOR LANTERN TRANSPA- 

rencies.—AvaJuable paper by T.J. Houston^ vine full di- 
rections for the preparation of photographic transpa- 
rencies, and for palntlnp them. Contained In Scientific 
American Supplement, No. 4'i3. Price 10 cents. 
To be had at this office and from all newsdealers. The 
same number contains an Illustrated paper on Im- 
provements In Photo-block Printing.— Another valuable 
paper on the Preparation on Lantern lYansparencies is 
contained in Suppehent, No. 4^4. 



AUSTEN & WILBER, CHEMISTS. 

study of NewMethods, Faults of Working Processes, 
and the Utilization of Waste Products. Counsel and 
Experts in all matters relating to Chemistry. Analyses, 
Reports, Investigations, Opinions. New Brunswick, JC. J. 



Cities, Towns, and Manufactories 

Supplied by Grrex & Shaw 
PATENT TUBE AND GANG WELL SYSTEM, 

Wffl. D. Andrews & Bm, 233 Broalway, N. Y. 

Infringers of ubave patents will be proseoutefl. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the soikntific 
Ahbbican Suppubmbnt oan be had at this office for 
10 cents. Also to Iw bad of newsdealerK In all parts of 
U>e eouDtiT. 



^gr$ Niw IRON giQwiK 




IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Farts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 
B. S. TOWNSEND, Oen. Ast.,Si Cortland St., 9 Dey Stq 
COOKE & CO., Sellln^r Agts., 22 Cortland Street, 
J AS. BEGOS & CO., Selling Affts. 9 Dey Street, 

SEND FOR PRICED CATALOGUK. 



NEW CREMATORIUM. -DESCKIPTION 

with elevations, sections, and plan of a crematorium re- 
cenUy erected at Weinborne Minster. England, from 

Elans by Mr. Richards, the well known authority on 
eating. Contained in scientific American Supple- 
ment, No. 4^i3, Price lO cents. To be had at this 
ofQce and from all newsdealers. 




REARING 0YS1'ERS.-A VALUABLE 

and interesting paper by John A. Ryder, describing the 
author's eiperlmpnts in rearing oysters on a large scale 
from artificially fertilized eges; followed by notes on 
pond culture, on the food of the oyster, on the oyster's 
enemies, parasites and commensals, etc. Contained 
in Scientific Am KJiU'AN Sipi'Lkmknt. No. 4'-i'4. I'rice 
10 cents. To be had at this office and from all news.- 
dealers. 



J^COt BRASS MFG. Co 'Jk 

BRAss torrington.— conn \t^iH^' 



COPPER 



MATERIALS FOR METALLIC . 



HEETS'^'^MONITION A SPtCl^*-'^ 



BLANKS 



PATENTS NEGOTIATED ABROAD 

An organization of responsible gentlemen has been 
formed in New If ork, in connection with a similar one in 
London , for the purpose of placing American inventions 
inGurope. For particulars, address HENRY A. UEIN 
BEJRIS Prest., 155 Temple Court, New York. 




SHEPARD'S CELEBRATED 

Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Calipers, etc. 
Send for catalogue of outfits for ama- 
teurs or artisiins. Address 

H. 1.. SHE!'AltD. Agent, 
134 E. fSecoucI fiU, Cincinnati, O. 



<I1>^ f/\ <It»9n perdayat home. Samples worth $5 free. 
JJfjtf tu i]|>'4UXddressSTiN80NACo.,Portland,Maine. 




FOREIGN PATENTS. 



Their Cost Reduced. 



The expenses attending the proourinK of patents In 
most foreign countries having been considerably re- 
duced, the obstacle of cost is no longer in the way of a 
large proportion of our Inventors patenting their inven- 
tions abroad. 

CANADA.— The cost of a patent in Canada is even 
less than the cost of a CTnited States patent, and the 
former includes the Provinces of Ontario. Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents In Canada is very large, and is steadily increas- 
ing. 

ENdjA Nl).— The new English law, which went Into 
torce on Jan. 1st. enables parties to secure patents in 
Great Britain on very moderate terms. A British pa- 
tent includes England, Scotland, Wales.Ireland, and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the worlil. and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee 
in England as bis United States patent produces for 
him at home, and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
tected as In the United States. 

OTHER COUNTRIES.— Patents are also obtained 
on very reasonable terms in France, Belgium, Germany 
Austria, Hussla, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India 
Australia, and the other British Colonies 

An experience of thirtt-kight years has enabled 
the publishers of The Scientific Aai ehic an to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
Information useful to persons contemplating the pro- 
curing of patents abroad, may be hP^d o^ applieation to 
this ofQce, 

MUNN »fc CO., Editors and Proprietors of The Sci- 
entific American, cordially invite all persops desiring 
any liifgrpiatioh relative to patents, or the registry of 
tpaderjnarks. tn this country or ahroad,to call at their 
QfQc^s. S61 Broadway, Examinfttion of Inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered, 

AddreBB, MUNN & CO., 

Publishers and Patent Solicitors, 

S61 Broadway, Nsw YoA. 

Branch Offloe,oor.F and 7th Streets, opposite Patent 
Offlee, Wubbtftoii, D.C: 
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Inside Pase^ encli ingertion - ■ . 75 pfiirH r line. 
IIrcU L'aiee, each iiinertiun - - - fSi.OO n Une. 

(About eight words to a line.) 

hngravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adner- 
Hsements must be received at publication office as early 
as Thursday morning to appear in next issue. 



TO INVENTORS 

AND MANUFACTURERS 



The Fifty-third Annual Exhibition of the 
.^.XXXex*! O A.XX XxxiS-t±t XX'te- 
oftheCityofNew Tori£, 
Will open September 24th, 18&4. Heavy machinery will 
be received as early as August 27th. other goods Septem- 
ber 15th. Inteniiing exhibitors must malce early applica- 
tion to secure proper space and classiUcation, For 
blanks and information, address 
Genei'al Sup't» American Institute* N. Y, City. 



Great Bargains- 

NEW PULLEYS 

AT UNPRECEDENTEDLY LOW PRICES. 

Write for particulars to 

The JNO. T. NOYE MFG. CO., 

BUFFALO, N. Y. 



E 



VAPORATING FRUIT 



FuH treatise on improved 

methods, yields, profitj, prices 
and g-eneral statistics, FREE. 

AMERICAN MAN'F'G CO. 

"BOX R," WAYNESBORO. PA. 




FOOT LATHES 

Tliebest for Amateur, Electrician, a7i4 Work Shop use. 
Swing 8x18 Ins. Improved foot power, tool carriage, 
dide rest, set over tail stock, etc. Com plete. 135.00. 
Foot Power Cireulanr Scuw. 

NAKRAGANSETT IMAOHINE CO., 

Send Stamp for Catalogue. Providence, it. I. 




The Harden Hand Grenade 

Fire Extingnislier. 
—Puts Out Fire Instantly.- 

See editorial notice of tests in Scien- 
tific American of July 12, 1884, page 19. 
Send for circulars. 

H. £i. DOOLITTLE, Manaser. 

NewYorkOface,93 West BroadwaF. 




WITHKUBr, RUUU & RICHAaDSON. Manufacturers 
of Patent Woodworking .Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Ma»R. Send for Catalogue. 



H.W.JOHHS' 

IiIQUID PAINTS. 

ROOFING, 

Fire-proof Building Felt, 

Steam Pipe and Boiler COTerlogs, Steam Pack- 
ing, Hill Board, Gasliets, Sheatliings, 
Fire-proof Coatings, Cement, At, 

DKSCEIPTITE PEICE LIST AND SAMPLES FBEE. 

H. W. JOHNS MFG CO., 

87 Maiden Lane, New York. 

170 N . 4th St., Phlla. 4 5 Franklin St., Ohicago. 




F, Brown's Patent 

FRICTION 
CLUTCH. 

Send for Illustrated Cata- 
logue and Discount Sheet 
to 



A. & F. BROWN, 13 Park Place, Xew York. 





The "MONITOR." 

ANEW LIFTING AND NON> 
LIFTING INJECTOR. 

J, 



Best Boiler Feeder 
in the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

Also Patent 

EJECTORS 

OB 

Water Elevators, 

For ConveyinK 
Water and Liquid. 
I'ntent 4Hlera, Lu> 

bricntors, ete. 

NATHAN MANUFACTURING COMPANY, 
s«Bdi>EMUiogDe. 02 A 94 Liberty St., New York. 




TheBest In the World. 

We make the Best Packing that can be made regardless 
of cost. Users will sustain us by calling for the "JEN- 
KINS STANDARD PACKING." 

Our "Trade Mark 'Ms stamped on every sheet. None 
genuine unless bo stamped. I^~ Send for Price List " B." 

JENKINS BR08., 

71 John Street, N. Y. 79 Kilby Street, Boston. 



James Boyd. Phllade 
Williamson & Gassed 
Rees, Shook & Co.. 
Joseph Sharp, Cincj 
Weir & Craig, Mi: 



AGENTS ; 



E.R. Hall & Co., St. Louis, Mo. 



hrens. Welker & Ryan, Louisville, Ky. English Brothers, Kansas (5lty, *Mo< 
Marlnettelron Work8Co.,Marinette,Wl8. J " — *' " " '^ ' " 



J^A 



Salisbury & Cline, Chicago, 111. 
John Thompson, Cleveland, O. 



'. Donaldson & OcDetrolt.Mlch. 
Hendrle & Bolthoff M'f's Co., Denver. Col. 
Dunham, Carrigan & Co., San Francisco, Cal 




rhe Duo" Bucket 



Made of Steel. 

rou 

ELEVATOR BELTS. 

1,500,000 In Use. 

-Prices Greatly Keduced,— 
Send for circular to IRON CI.AD M'F'G CO., 
8a Cliff Street, TSTe-wr Yorll. 



Steel Castings 

From M to 15,000 lb. weight, true to jKittern, of unequaled 
itrength, toughness, and durability. 20,000 Crank Shafts 
and 15,000 Gear Wheels of this steel now running prove 
Its superiority over other Steel Castings Send Cor 
circular and price list. 

CHESTER STEEIi CASTINGS CO., 

407 Library St., Philadelphia, Pa. 



P.'VTTEJVT 



MWiMriimaun 



SHAFTING 



The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in use renders it undoubtedly the most economical. 
We are also the sole manufacturers of the Ckli'^bratkd 
Collins' P. at. Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, Limir.ed, 
Try Street, 2d and 3d Avenues, Pittsburg, Pa. 
Corner Lake and Canal Sts., Chicago, 111. 
i^~ Stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency, 121 Chambers St., N. Y, 




SPEAKING TELEPHONES. 

THE ABIRUICAN BEU. TKLEPHONR COMPiNY, 

W . H . FORBES, W . R . Driver, Thko. N . Vail, 

President. Treasw&r. Qen. Managefr. 

Alexander Graham Hell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Cartxjn Telephonea, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce pimilar articulate sounds at the receiver. 
The Commlssionerof Patents andtheU. S. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearingin a contested case, and many In- 
junctions and final deciees have been obtained on them. 

This company aiso owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on^^-plication.^ 

Telephones for I'rivate Line, Club, anu isoeial systems 
can be procured airectly or through the authorized 
agents of the comnany. 

All telephones obtained except from this company, or 
its authorized licensees, are Infringements, and the 
makers, sellers, and users will be proceeded against 

Information furnished upon apnlication. 

Address all communications to the 
AIIIERICAN UEIili TELEPHONE COMPANY, 
95 lUillc Street, Boston, Mass. 



5PR^Y •%>^^, 

fee: WATER >N^ 

Purifier ■' 

~ FOR STEAM BOll.EPS 



crosc(ypes,TeUscoves, Spectacles, Barometers, Thermome- 
ters. W.H. wAljMSI.EYi&Co.successorsto R. 
& J. Beck, Fhllada. Illus. Price List free to any address. 



KORTING UNIVERSAL 

DOUBLE TUBE. INJECTOR 

FOR BOILER FEEDING. 
'Operated by one handle, 

WILL LIFT HOT WATER. 
POSITIVE ACTION GUARANTEED UNDER 
ALL CONDITIONS. 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 

WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFFICES AND WAREROOMS; 

Phllada.,12th ft Thompson Sts. New York, 109 Liberty 

Boston, 61 Oliver St. Street. 

Augusta, Ga, 1026 Fenwlck St. Denver, Col., 438 Blake 

San Prancisco, CaL, t Cailfor- Street, 

nla Street. Chicago, 111., 204 Luke St. 





ICE MACHINES 

Of all sizes, from 

lO lb. per Hour to 
SO Tons per Day 

Binary ADsorDtlon System. 

ECONOMICAL,, 
SIIHPL.E, RELIABLE. 

8end for Circulars. 

Delamater Ironworks, 

16 Cortlandt St., 
NEW TORE, U. 8. 1. 



Smnll DynnmoH, Arc or IncnndeHcent Ijifflits, 

complete. 15.00 for castings. Motors and everything 
supplied to experimenters. Correspondence solicited. 
J. G. JORDAN, 306 Third Avenue, New fork. 

POINTERS for Users of Steam Pumps. 
Yan Dnzen's Patent Steam Pump 

C Hot or Cold. J Ts 
Can Pump \ Sandy or Impure \ TPfflpLr^t 
I Wateror Liquids. ) ^^^^i^"*. 
Has no moving parts, consequently no 
wear, no repairs, no trouble. Purchasers 
assume no risks, as we guarantee every 
Pump. Above comparison with Jet 
Pumps, Ejectors, etc., made of Iron. 
Demand this Pump of your dealer and 
take no cheap substitute. We make Ten 
Sizes. Prices from $7 to $75. Capacities from 100 to 
20,000 gallons per hour. State for what purpose wanted 
and send for Catalogue of " Pumps." 

VAN DUZEN <& TIFT. Cincinnati, O, 




HOLLAND & THOMPSON, 

'^17 River Street, Troy, N. Y. 

Manufacturers of the Holland Boiler for heating build« 
Ings of all kinds with steam. Plans and spe clfications fur 
nished by a-competent engineer of 20 years' experience.. 



Leffel Water Wheels, 

With Important Improvements. 
11,000 IN SUCCESSFUL OPERATION. 

FIHE HEW FiUFILET FOB 1883 
Sent free to those Intereatedi 

JAUES LEFFEL & CO., 

SpriiiEfleld, Ohio. 
110 Liberty St., N. Y. City. 




NATfONALTOOLC-U., 

MAMUFftCTUREBS OF 

MACHINISTS tOOLS. 

WILLIAMSPORT PA 
FLftNERS A SPECIALTY. 




Curtis Pressure Regulator, 



FOR STEAM AND WATER, 

Is made entirely of Metal. Occupies the 
same space as a Globe Valve, it has no 
glands or packing, and is a lock-up valve. 

CURTIS STEAM TRAP 

Has main valve outside and air valve 
inside. 
CCRTIS REGULATOR CO., 
04 Beverly Est., Boston, Mas.. 




OASKILL'S STEAM PUMPS, 

AND 

GASEILL'S HIGH DUT¥ PUMPING ENGINES. 

For public water supply. Manufactured by 

THE HOliLY mFG. CO., Locicport, N. Y. 




ROOKSONBUILDINGjPAINTINB 



etghty-< 
sing tfari 



■eight page iUus- 



** DecoratinK, etc. For 1883 

trated Catalogue, address, Inclosing three S-cent stamps, 
WM. T. COMSTOCK, 6 Astor Place, New York. 



BARNES' 

Patent Foot and 
Steam Power Machi- 
nery. Complete out- 
fits for Actual Work- 
shop Business. 
Lathes for Wood or 
Metal Circular Saws, 
Scrool Saws,Formers, 

etc., etc. Machines on trial if desired. Descriptive Cata- 
logue and Price List Free. W.F.&.IOHN BARNES, 
No. 1999 Main St., Uoclcford. IlL 




Providence, R. It (Park St.), SixmiontM'walkWeitfromBtfttioo. 

OrlKinal and Only Builder of the 

HARRIS-CORLISS ENGINE, 

With Harris' Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. B J. W. Hill M.E. Price $1.25. 



SUPPLIES FBOM 

HYDRANT PRBSSURE3, 

the cheapest power known. 
Invaluable for blowing 
Church Organs, running 
Printing Presses, Sewmg 
Machvaes m HouseholdSj 
Turning Lathes, Soroll 
Saws, Grindstones. Coffee 
Mills, Sausage Machines, 
Feed Cutters, Electric 
Lights, Elevators, etc. It 
needs little room, no firing 
up, fuel, ashes, repairs, en- 
gineer, explosion, or delay, 
no extra insurance, no coal 
bills. Is noiseless, neat, 
compact, steady ; will work 
at any pressure of water 
above 15 lb.; at 40 lb. pres- 
sure has 4-hor8e power, and 
capacity up to lO-horse 
power. Prices from $15 to $300. Send for circular to 
THE BACKUS WATER MOTOK CO., Mewark, N. J, 





Print Your Own Cards 



LaDels, 

Etc., 
with our $3 Printing Press. Larger sizes 
for circulars, etc., $8 to $75. For young 
or old. business or pleasure. Everything 
easy, printed directions. Send two stamps 

for Catalogue of Presses, Type, Cards, 

etc., etc,, to the factory. Kelsey A Co., Meriden, Ct. 



Beautiful & Lastinc tor ORNAOIENTINO 
WINDOWS. DOORS, TRANSOMS, &e. 

Stained 

Glass 

SUBSTITUTE 

AT SMALL COST. Send for Illustrated Cat*, 
lo^e and Prices. Samples by mail 25 cents. 

Wn VnilUP Sole Agent, T31 ARCH ST. 
■ bi lUUNU PHILADELPHIA, PA. 
AGENTS WANTED EVERYWHERB. 
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tubber Stamps. Best made. Immense Catalogu- 
f ree to Agents. G. A. Harper Mfg. Co., Cleveland, O- 
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A.A.GRIFFINGIRONCO 

STEAM HEATING J\ppififw 

SOLE MANUFA-.-TURERS 

BUNDY STEAM RADIATOR 

750 COMMUNIPA.V AVE. 
' JERSEY err, N.J. 




OF THE 



f6r 1884. 
Tlie Most Popular Sdeiitllic Paper tii the World. 

Only 83.t£0 a Year, liicliiilhiB: postage. Weekly. 
5^ Niiinbei'a a Yeni*. 

This widely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry. Electricity, Telegraphy. Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc 

All Clnsies of Readers find in the Scientific 
American a popular resume of. the best scientific in- 
formation of the day ; and it Is the aim of the publishers 
to present It in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Siibscrlptiou.— One copy of the Scien- 
tific AMisitiCAN will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and iwenty 
cents by the publishers; six months, $1.60; three 
months, 11.00. 

Clubs.— One extra copy of the Scientific Ahkri- 
CAN will be supplied gratm for every clubof Jive subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the Scientific American and one copy 
of the Scientific American Scjpplemeni' will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada on receipt of seven dollars bv 
the publishers. 

The safest way to remit is by Postal Order, Draft, oi 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
a&tray, but is at the sender's risk. Address aU letters 
and make all orders, drafts, etc., nayable to 

ILv^XTiTiT «Sc CO-, 

361 Broadway New York. 

To Foi-eign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and aU other 
British colonies ; to France, Austria, Belgium, Germany 
Russia, and all other European States ; Japan, Brazil 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, goU, for Scientific Amkrican, one year ; $9, gold 
for both Scientific American ami Supplement for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, Neff York, 
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'PHE "Scientific American" is printed with CHAS. 
± ENETTJOHNSON&CO.'SINK. TenthandLom- 
bard Sts. Phila., and 47 Kose St., opp. Dnaiie St., N, Y. 
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